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1.0 EXECUTIVE SUMMARY 

A preliminary contamination evaluation has been conducted at 
the U.S. Coast Guard Station property at Fort Totten, Queens, 

NY. This evaluation was performed under the Department of 

Defense (DOD) Defense Environmental Restoration Program (DERP) to 

confirm or deny the presence of environmental contamination 

onsite. The methods by which this evaluation was performed are 
outlined in this report. 

Contamination was found to exist on this site. The 
contaminants detected consist of lead and chromium in 

groundwater, mercury-in soils and marine sediments, petroleum 

hydrocarbons in marine sediments, and pesticides (DDD, DDT, and 

DDE) in buildings #619 and #624. Lastly, there does not appear 

to be any buried ordnance and drums onsite, nor does there appear 
to be a sealed room in building #619. 

DERP CONFIRMATION STUDY 
AT 

ENGINEERING SCHOOL, FORT TOTTEN 

DERA PROJECT #C02NY005700 
1.1 Summary of Findings 

Groundwater, soil, sediment and building surface 

contamination has been encountered at concentrations which may 
require regulatory review for this location. The contamination 

is reasonably suspected to have resulted from activities which 

took place during the period of DOD control and therefore should 

be referred to the appropriate office or agency for determination 
of a future course of action. 
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Section 6. Conclusions and recommendations are discussed in 

Section 7. Well logs and field data are included in Appendix A, 
monitoring well completion diagrams in Appendix B, well surveying 

data in Appendix C, chemical analytical data in Appendix D, 

quality control sample results in Appendix E, and New Jersey soil 

cleanup approaches are presented in Appendix F. 

2.2 Project Objectives 

The objectives of this investigation were to provide a 

preliminary determination of the presence or absence of chemical 

contamination which m'ay have resulted from former DOD activities 
this site and to determine the potential of contamination to 

local groundwater. To accomplish this objective, the following 
work was conducted: 

1. Site visit for collection of background information and 
establishment of preliminary monitoring well and sampling 
locations. 

2. Installation of five groundwater, monitoring wells. 

3. Collection and analysis of groundwater, soil, sediment 
samples, and wipe tests. 

4. Performance of an electro-magnetic survey. 

5. Coring into bunker #619 to determine its contents. 

6. Evaluation of physical and analytical data to determine 
the absence or presence of contamination. 

2.3 Site Location and Physiography 

The U.S. Coast Guard Station at Fort Totten is located with 

the U.S. Army Engineers School on the Fort Totten military 
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installation. Fort Totten is approximately 20 miles east of New 
.  •  rt . . .  

York City at the mouth of tlie East River in Queens/ New York 
(north shore of Long Island) as shown in Figure 2.1. Access to 

r 

Fort Totten is via the Cross Island Parkway to Bell Boulevard. 
Fort Totten is a 147 acre site and has been owned and 

operated by the DOD since 1857 (at that time called Willets 

Point). From 1857 to 1944, Fort Totten was used by the U.S. Army 

for national^ defense and engineer training purposes. From 1944 
to present, Fort Totten has been operated by various U.S. Army 

commands which includes a training center for U.S. Army reserves 

and engineers. Today' Fort Totten still functions as a training 
center. However, the land which composes Fort Totten is now 

owned by several federal agencies along with the DOD. 

The U.S. Army still owns and operates the largest tract of 
land on Fort Totten (92.4 acres). The General Services 

Administration now owns and operates 45 acres, and the Department 

of Transportation (DOT) owns 9.6 acres which is operated by the 
U.S. Coast Guard. 

The U.S. Coast Guard operated property at Fort Totten (which 
is the target of this investigation) occupies the north-west 

portion of the penxnsula and is bounded.by U.S. Army property on 

the north, east and west as shown in Figure 2.2. Access to this 

Property is gained via Willets Street which branches off of 
Totten Avenue. 

This site contains fifteen buildings and a pier. Grassy 

lawns surround the station buildings in the southern half of the 
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site and northernmost areas. The northwestern area is heavily 
overgrown and wooded. Most of the station buildings are grouped 
along an axis boarding the waterfront oh the western boundary. 

These buildings consist of a station barracks and administration 
gallery, workshops, storage spaces, and several vacant 

buildings. A single structure which houses married Coast Guard 

personnel is situated in the western section of this site and a 

large frame building (sublet to a civilian organization) is 

positioned in the center. Lastly, three small out—buildings are 
located in the north-eastern section of this site. The site 
elevation ranges from 10 to 60 feet above mean sea level. 
2.4 Ownership and Prior Use 

Fort Totten has been used for military purposes since the 

French and Indian War. However, the land on which Fort Totten is 

built first came into public record in 1640, when it belonged to 

a farmer named Thomas. From 1829 to 1857, the land passed 

through the hands of many owners until purchased by the U.S. 
Government in 1857. 

In 1857, Congress appropriated the funds to build a 

fortification on Willets Point (Fort Totten) and in 1862 

construction of the fort was initiated. This fortification was 

part of what was then known as the "Third System" of seacoast 

fortifications which began during a period of peace in 1817. The 

Fort Totten fortification complex was built and designed to 

protect New York City from naval forces of the confederate states 

during the Civil War. At that time, the fortification was built 
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at sea level from massive granite stones which were brought in by 
barge from quarries in New York and Pennsylvania. Above the 
stone fort on top of the hill, powder and munition magazines were 
built. In 1864, construction of this fort was discontinued and 

the partially completed stone fort can still be seen today on the 

northern tip of Fort Totten facing Long Island Sound. 

During the Civil War, Fort Totten was used as a training 

post for troops enroute to the front even though its gun 
batteries never fired in anger. 

In 1864, a hospital was built on Fort Totten which treated 
sick and wounded patients until closed in 1865. During this 

time, the first permanent garrison for the fort was 

established. This garrison consisted of 350 men and officers 

which represented most of the Engineer Corps of the United States 

Ar»yat time. In 1868, the War Department established Fort 

Totten as an Engineering school and in 1869 another general 

hospital was established on the property. During this period, 

Fort Totten was the only military engineer depot in the United 

States and became the arsenal for all mining, sapping tools, 

school for submarine mining, arsenal for pontoon material, and a 

depot for all material pertaining to the system of torpedo 

defenses. Submarine mine defense systems, seacoast searchlights 

and seacoast mortar batteries were also developed at Fort Totten 
during this time. 

During the Spanish American War, a second set of 

fortifications was constructed on the hill in back of the first 
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set of fortifications. The.second fortification sat 80 feet 
above sea level and again was designed to defend against naval 
attack penetrating into Long Island Sound. At the sane tine, a 

skirmish line of torpedoes was laid fron Fort Totten across the 
channel to Fort Schuyler which was located on Throggs Point. 

These torpedoes were designed to detonate by neans of electric 

batteries located at each end of the line. In addition, two 

groups of submarine nines (22 per group) were positioned as anti-

ship weapons to assist in the defense of New York City. These 

inproved defenses were once again never used since an attack on 
New York never occurrfed. 

On July 23, 1898, President McKinley ordered that the fort 
at Willets Point be naned Fort Totten as it is called today. The 

fort was naned in honor of Brigadier General Joseph G. Totten, 

Corps of Engineers, United States Army who designed and planned 

many of the improvements of the United States coastal defenses. 

In 1903, the Engineering School noved to Washington D.C. and 

later to Fort Belvoir, Virginia where they remain today. At this 

time, the Coast Artillery took over Fort Totten. 

During World War I, additional guns were added to the 

fortifications at Fort Totten and troops enroute to the front in 
Europe were concentrated here. 

In 1922, the 62nd Coastal Artillery Regiment was stationed 

Fort Totten. The 62nd Coastal Artillery Regiment was equipped 

with anti-aircraft artillery and later became the mother unit for 

the entire United States Anti-Aircraft defense system. 
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Between 1937-1942, many improvements were made at Fort 
• ) 

Totten. This included remodeling of buildings, new roads and 
filling in marshland areas. These improvements made Fort Totten 

one of the most attractive army establishments in the United 
States at the time. 

During World War II, Fort Totten became the headquarters for 
the Anti-Aircraft Artillery Command of the Eastern Defense 

Command. It was then charged with the defense against air attack 

the entire east coast and in 1941, the first radar system 
used on the east coast was installed here. 

The Army Anti-Aircraft command was deactivated in 1944 and 

Fort Totten then became the base for the North Atlantic Wing of 

the Air Transport Command. Aircraft under this command operated 
from LaGuardia Air Field. In 1945, Fort Totten became the 

headquarters for the entire Atlantic Division of the Air 

Transport Command and functioned under the Army Air Corps, until 

1947 when Fort Totten was designated as an Army Medical Center. 

At that time, the old hospital was reconditioned, refurnished and 

named the Fort Totten General Hospital until closed in 1949. 

When the hospital closed, Fort Totten became the headquarters of 

the New York-New Jersey subarea of the army, and functioned as a 

training facility for the Organized Reserve Corps, and the 
National Guard in the New York-New Jersey area. 

Since 1967, Fort Totten has been a sub-installation of Fort 

Hamilton, Brooklyn, New York and is still used today as an 

engineering training school for the army. However, the land 
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composing Fort Totten has been sub-divided for use by other U.S. 

Government agencies. The majority of Fort Totten (92.4 acres) is 

still owned and used by the U.S. Army. The remaining tracts of 

land are now in the possession of the U.S. Coast Guard 

(9.6 acres) and U.S. General Services Administration (45 acres). 

The"land (9.6 acres) which makes up the U.S. Coast Guard 
Station at Fort Totten is now being investigated under the 

Defense Environmental Restoration Program to determine if any 

environmental contamination exists on this property from past DOD 
activities. 

At present, the U.S. Coast Guard operated property at Fort 

Totten is used as a small boat station for search and rescue 
activities, and tending aids to navigation. 

3.0 SITE INVESTIGATION 
3.1 Introduction 

This site investigation was conducted to determine whether 

contamination exists at the U.S. Coast Guard Station at Fort 

Totten and Whether this contamination appears to be related to 

past DOD activities at this site. A contamination evaluation, 

based on environmental samples collected at this site, has been 

performed in an effort to assess levels of any constituents found 

on site. The following subsections describe the methods employed 

to make this determination. Specific items discussed include 

drilling operations, geology, well construction and development 
procedures, and the sampling program. 
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M&E conducted a preliminary site visit prior to beginning 

any field activities. The preliminary site visit was conducted 

in order to collect existing information regarding the history of 

Fort Totten and to determine prospective sampling locations on 

the Coast Guard property at Fort Totten. The site visit was 

conducted on October 28, 1986. Well locations and sample 

locations were selected based on local geohydrology, known areas 

of past DOD industrial activities, and visual observations. 

Monitoring well/gtoundwater and soil sample locations are 
illustrated in Figure 3.1. 

Surface soil samples were taken near suspected areas of 

hazardous materials handling operations. Groundwater monitoring 

wells were positioned near suspected areas of contaminant 

infiltration and migration to provide samples representative of 

groundwater beneath the site and groundwater flowing off the 

site. The wells were also positioned to gain a more accurate 

understanding of the groundwater flow direction beneath the site. 

3.2 Monitoring Well Installation 

Five shallow groundwater monitoring wells were installed at 

the U.S. Coast Guard Station in Fort Totten. All wells were 

installed and completed as outlined in the approved well 

Installation Plan of December 1986. The following sections 
briefly discuss the drilling procedures, geoteChniCal 

information, well installation, well development and testing for 
hydraulic conductivities. 

12 
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3*2.1. Boring Operation 

Drilling at the Fort Totten site began June 2, 1987. A 

mobile CME 75 drill rig was used for the drilling program. The 

method employed 6 1/2 inch hollow stem augers which yielded an 

approximate hole diameter of 11 inches through the unconsolidated 
deposits. 

The hollow stem auger method involved advancing 5 foot 

flights of hollow stem augers into the ground. As the augers 

were rotated into the overburden the wings on the augers carried 

the drill cuttings to the land surface. As cuttings arrived at 
the surface they were shoveled into a 55 gallon drum. 

Two foot split spoon samples were continuously collected to 

a depth of 10 feet or to the top of the rock surface, whichever 
was encountered first. 

The drill rig was steam cleaned according to the procedures 

and protocol outlined in the approved Well Installation Plan. 

All tools, flights of augers and accessories used for boring each 

hole were steam cleaned prior to commencing work on site and in 

between work on each of the boreholes. Split spoons were cleaned 

with live steam and a natural bristle brush. 

3.2.2. Geologic Data 

The unconsolidated deposits encountered during the drilling 

of the five holes (Figure 3.2) were similar in each of the 

holes. Generally, a thin surface layer of brown silty sand with 

14 
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occasional stones and organic matter overlay deposits of glacial 
till of Pleistocene age. The layer of unconsolidated deposits 
ranged from twelve to 33 feet thick. Most split spoons revealed 

/-
samples composed of brown fine sands and silts with occasional 

pebbles and less commonly stones. Cinders were also encountered 

during drilling in samples taken from wells MW-2, MW-3, and 

MW-4. Laboratory tests performed on soil samples (water content, 

after boring limits, sieve analysis) in accordance with ASTM 

methods, confirmed field observations* Soils were chiefly made 

up of (SM) silty sands, poorly graded sand-silt mixtures and (ML) 
organic silts and very fine sands with slight plasticity, in 

accordance with task #6 (Scope of Work paragraph 3.4.1) bedrock, 
which was not encountered upon refusal, was not cored and 
therefore not analyzed in this report. -

3.2.3. Monitoring Well Construction 

Five monitoring wells were constructed on the U.S. Coast 

Guard property at the Fort Totteh site in accordance with the 

well installation plan. All monitoring wells were constructed 

with approximately 10 feet of screen set below the water table. 

MW1, MW2, MW3, MW4, and MW5 extend to depths of 33 feet, 25 feet, 
30 feet, 12 feet, and 25 feet respectively. 

Each monitoring well was constructed with 2-inch, threaded 

flush joint, No. 10 (0.010 inch slot) pvc manufactured well 

screen; 2-inch PVC (schedule 80), threaded, flush joint, solid 

riser pipe, No. l silica sand, bentonite pellets, grout mixture, 
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steel protective coverings with locking cover (or for MW4, one 
< )  
! 

road box cover) and concrete pads with steel protective posts. 
Well construction plans for each monitoring well are presented in 

Appendix B, and well survey data in Appendix C. 

Drill holes were reamed and washed out with onsite potable 

water in cases where obstructions existed at depth. Monitoring 

wells were constructed by placing FVC screen and riser down the 

hole. Sand was slowly added to the hole and periodically checked 

to assure that no bridging occurred and that a proper interval of 

sand pack filled the annular space between the FVC screen and the 

borehole well'. A minimum 2 foot bentonite seal was placed atop 

the sand pack and the remainder of the hole was filled with a 

grout mixture comprised of portland cement and bentonite 

powder. A 3 foot square Concrete pad was constructed on the 

ground surface and a steal protective surface was emplaced on all 
wells with the exception of MW4 which was constructed flush with 

the land surface through the emplacement of a road box. Three 

guard posts were placed around each steel protective casing. 

Table 3.1 summarized the Characteristics of each well. 

TABLE 3.1 
FINISHED WELL SPECIFICATIONS 

U.S. COAST GUARD STATION, FORT TOTTEN, QUEENS, NEW YORK 

Grout 
Layer (ft) 

18 
10 
15 
2 
11 

Well Depth Screen Sand Bentonite No. (ft) Length (ft) pack (ft) (ft) 
MW-1 33 10 13 2 MW-2 25 10 10 2 MW-3 30 10 13 2 MW-4 12 10 7 1 MW-5 25 10 8 2 
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3.2.4. Well Development 

All grout seals in the monitoring wells were allowed to cure 
a minimum of 48 hours prior to development. Monitoring wells 

were developed using teflon bailers. After a well was bailed 

dry, the well was allowed to recharge and bailed dry again. The 

purpose of the well development is to assure the removal of fine 

particles from the well, to assure a good hydraulic connection 

between the well screen, filter pack and formation, and to remove 

any contamination inadvertently introduced during the drilling 
process. Well development information is summarized in 
Table 3.2. 

TABLE 3.2 
WELL DEVELOPMENT CHARACTERISTICS 

U.S. COAST GUARD STATION, FORT TOTTEN, QUEENS, NEW YORK 

Well Development Approximate Volume Development Time 
No. Process Of Water Removed (gal) (hrs) 

MW-l Bailer 30 
MW-2 Bailer 45 
MW-3 Bailer 45 
MW-4 Bailer 25 
MW-5 Bailer 100 

4.0 
4.5 
4.0 
4.0 
4.0 

The monitoring wells at the Fort Totten site were developed 

without incident. The depth and amount of recharge varied within 

each monitoring well. Therefore a variety of well volumes were 

required to develop each different well. The technique used to 

develop the wells removed silts from the screened section of the 

well and created a secure connection between the well screen, 
filter pack and fractured formation. 
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3.2.5. Water Levels 

Water level measurements in each monitoring well were 
recorded after the completion of each well and prior to 

sampling. This information is presented in Table 3.3. Surveyed 

horizontal control positions and elevations of each monitoring 

well are"present in Appendix C of this report. 

TABLE 3.3 
WATER LEVELS 

U.S. COAST GUARD STATION, FORT TOTTEN, QUEENS, NEW YORK 

Well 
No. 

Land 
Surface 
**(NGVD) 

*TOC 
(NGVD) 

Water Level 
Below TOC 

(ft) 
Water 

Elevation 
(NGVD) 

Hydraulic 
Conductivity 
(ft/day) 

MW-1 61.50 63.40 17.09 46.31 0.1 MW-2 58.90 61.06 16.99 44.07 0.3 MW-3 57.10 59.13 14.56 44.57 0.4 MW-4 12.15 11.87 5.54 6.28 0.5 MW-5 25.0 27.01 19.04 7.97" 0.3 
* Top of Casing 
** NGVD = National Geodetic Vertical Datum 

Water level elevations vary significantly with each 
t .. 

location. Water elevations ranged between 46.31 feet and 

6.28 feet above National Geodetic Vertical Datum (NGVD). 

Inferred groundwater gradients across the site, based oh those 

elevations, indicate that groundwater flow is generally to the 

northwest downgradient toward Long Island Sound. 
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3.2.6. Hydraulic Conductivities 

Slug and bail tests were conducted at all five monitoring 
well locations in accordance with the approved well installation 
plan. Slug and bail tests were conducted as follows: The 

initial water level was recorded. Both tests were initiated by 
inducing" a sudden change in water level and measuring the 

response of the well. The change in water level was accomplished 

by introducing a known quantity of previously bailed well water 

(slugging the well) or removing (bailing the well) a known 

quantity of water with a bailer. Data were recorded using a 

water level tape. Data were analyzed using the Hvorslev method 
when the well screen remained submerged during testing. The 

modified Hvorslev method was used when data gathered from a well 
whose screen was not submerged throughout the test. 

The hydraulic conductivity (K) values which are based 

specifically on slug test analysis are presented in Table 3.3. 

The rate at which the monitoring well responds depends upon the 

rate of recharge that occurs. This rate can vary by several 

orders of magnitude depending upon the characteristics of the 

formation in which each well is installed. Values for K (Table 

3.3) range from 0.1 to 0.5 feet per day which is less than one 

order of magnitude of difference among the five wells. These 

values fall into the standard range of values given for glacial 
till deposits. 



3.3 Sampling Program 

The preliminary contamination evaluation conducted by 
Metcalf & Eddy included the sampling and analysis of the 

groundwater monitoring wells, soils, Sediments, and wipe tests on 

the structures. The field sampling episode was conducted from 

July 18 — July 24, 1987. Sampling protocol and procedures were 

presented in project work plans submitted to the Army Corps of 
Engineers in April 1987. 

The parameters chosen for analysis were outlined in the 

scope of work provided by the U.S. Army Corps of Engineers. The 

analyses selection reflect possible contamination expected 

resulting from past DOD activities, and includes the measurement 

of volatile compounds, petroleum hydrocarbons, selected metals, 
PCB, pesticides, pH, conductivity, and temperature. 

3.3.1. Work Plans 

After the site visit and prior to actual field work, work 

plans were developed to outline site investigation procedures. 
These work' plans included: 

Site Specific Health & Safety Plan 

Site Specific Well Installation Plan 

• Site Specific Sampling Analysis and Quality Assurance 
Project Plan (S&A/QAPP) 

COE approval of these work plans was obtained prior to 

commencement of well construction, sampling, electro-magnetic 

survey, and coring into the bunker (Bldg. #619). The field team 
adhered to procedures described in the above work plans. 
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The specific work plans were submitted to the COE as 
separate documents and have not been presented within this 

report. However, a summary of field techniques employed during 
the investigation has been included in Section 3.3.3. The 

analytical methodology is provided in the SA/QAPP and is 

summarized in Section 3.4. The analytical results of the QC 

samples have been evaluated and compared against the goals stated 

in the S&A/QAPP. A quality assurance summary for the project is 
included in 3.5. 

3.3.2. Sampling Locations 

The individual sampling locations were selected to assess 

particular areas of the site. Each location is briefly described 

to indicate the selection rationale. Sampling locations that are 
described which could hot be sampled during this program are 

indicated as such. Sampling locations are illustrated in 
Figure 3.1 and are described as follows: 

Monitoring Well Mw-i 

Monitoring Well MW-1 was installed in the eastern portion of 
the site at the corner of Abbot Road and North Loop. This well 

position was selected as an upgradient "background* monitoring 

point to determine groundwater quality prior to movement through 

the U.S. Coast Guard Station at Fort Totten. This well position 

is located on the sites highest elevation with surrounding 

vegetation consisting of grass and trees. It should also be 
i 
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noted that a battery of gun mounts "Battery King" was 
decommissioned and buried below the recreation field just 
upgradient of MW-1. 

Monitoring Well MW-2 

Monitoring Well MW-2 was installed downgradient of 

building #624. This well position was selected to intercept 

potential groundwater contaminants which may have been released 

in and around this building. Past DOD activities performed in 
this area include vehicle repair, and electrical equipment 

maintenance, in addition, there is some evidence that the area 

behind building #624 was usied as a solid waste "trash" dump. 

Monitoring Well MW-3 

Monitoring Well MW-3 was installed downgradient of 

building #625. This well position was selected to intercept 

potential groundwater contaminants which may have been released 

in and around this building. Past DOD*activities performed in 

this area include fuel storage in above ground tanks. Dark 

colored fuel stains were observed on surface soils near this 
building during the site visit. 

Monitoring Well MW-A 

Monitoring Well MW-4 was installed downgradient of 

building #619 "bunker". This well position was selected to 

intercept potential groundwater contaminants which may have been 
/ 

'•< . 
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released in and around this building. In addition, this well 
location would also intercept any contaminant migration from 

building #624 and #625. Past DOD activities in and around 
building #619 may have resulted in the release of solvents, oils, 

pesticides, and mercury. 

Monitoring Well MW-5 

Monitoring Well MW-5 was installed in the vicinity of 

buildings #610, #611, and #612. This well location was selected 

to detect potential groundwater contaminants which may have been 

released in and around these buildings. In addition, this well 

location would also intercept any contaminant migration from 

buildings #624 and #625. The past DOD activities that took place 

at this location were primarily administrative in nature with 

some light industrial maintenance. However, this area is 

contiguous to the waterfront area where torpedoes, mines, and 

search lights were developed and maintained. 

Soil Sample S-l 

Soil Sample S-l was collected in the eastern corner of the 

U.S. Coast Guard Station at Fort Totten near MW-1. This location 

was selected as an upgradient location to serve as a background 
sample. 

/ 
/ i.i 
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Soil, Sample s-p 

Soil Sample S-2 was collected near MW-3 down slope from 
bldg. #625. This location was selected because of dark colored 

fuel stains (possibly paraffins) on surface soils which were 

observed during the site visit. 

Son sample S-fl 

Soil Sample s-3 was collected at the east corner of building 

625 down slope of MW-2 in an area of past oil storage/use 

activities, and possible spills and leaks. 

Soil Sample s-4 

Soil Sample S-4 was collected near MW-2 located down slope 

of building #624. This location was selected due to past 

maintenance and repair activities which took place in this area. 

Soil Sample s-fr 

Soil Sample s-5 was collected approximately 40 feet behind 

building #623. This sample location was selected due to 

suspected solid waste dumping "trash" in this area during past 
DOD activities. 

Soil Sample s-$ 

Soil Sample S-6 was collected at the corner of Willets 

Street and the access toad leading shoreside into the U.S. Coast 

Guard Station at Fort Totten. This location was selected to 
/ 
/ 
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detect potential contaminants down slope from buildings #609, 

#610, #611, and #612. 

Soil Sample S-7 
Soil Sample S-7 was collected near MW-s-5. This location was 

selected to detect contaminants down slope of buildings #624 and 

#625, and to detect contaminants in the area of buildings #610, 

#611, and #612. 

Soil Sample S-8 

Soil Sample S-8 was collected approximately 30 feet down 

slope of building #619 "bunker" and in between buildings #615 and 

#614. This location was selected to detect potential 

contamination which may have been released from and around these 

buildings. This is also the area where past DOb industrial 

activity was the greatest. 

Soil Sample S-ll 
t 

Soil Sample S-ll was collected near building #609. This 

location was selected for PCB analysis because an electrical 

transformer station is and has been located there for some years. 

Soil Sample S-12 

Soil Sample S-12 was collected on the east corner of 

building #625. This location for a PCB sample was selected 

because of past oil storage activities and accidental spills or 

leaks which caused staining on Surrounding soils. 
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Wipe Test W#1 

Wipe Test W#1 were taken in the left room facing the bay in 

building #619. This location was selected because of past DOD 
storage activities of DDT in this room. 

Wipe'Test W#2 

Wipe Test W#2 was taken in the right room facing the bay in 

building #619. This location was selected because of past DOD 
storage activities of DDT in this room. 

Wipe Test W#3 

Wipe test W#3 was taken in the right room facing the bay in 

building #624. This location was selected because of potential 
past DOD storage activities of DDT in this room. 

Wipe Test W#4 

Wipe test W#4 was taken in the left room facing the bay in 

building #624. This location was selected because of potential 
i 

past DOD storage activities of DDT in this room. 

Sediment Samples YSed^l. Sed-2. & Sed-31 

Three sediment samples were collected in the bay along the 

seawall at the U.S. Coast Guard Station. The three samples were 

taken at 100 foot intervals between the pier and the back of 

building #615. The samples were collected at a depth of 6 

inches. These locations were selected to detect potential 
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containment run-off from shore which might have occurred during 

past DOD activities. 

3.3.3. Sampling Methods 

Detained sampling and analytical procedures are provided in 

the S&A/QAPP. Brief summaries of methodology are presented in 

the following section and include methods for groundwater, soil, 

and wipe tests. 

3.3.3.1. Groundwater Sampling 

At least 5 well casing volumes were removed from each 

monitoring well prior to groundwater sampling. This was 

necessary to assure that the samples collected were 

representative of the water quality in the aquifer. Table 3.4 

presents well purging data. Sampling of the five monitoring 

wells involved the following Steps: 

measurement of static water level 

purging out 5 well casing volumes 

allow groundwater to recover to static level 

collection of sample 

A teflon bailer was employed for well purging and sample 
recovery. 

I u 
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TABLE 3.4 
WELL PURGING DATA 

SWL WELL VOLUME VOLUME PURGED WELL VOLUME 
(feet) (gallons) (gallons) PURGED 

MW-1 14.70 2.40 12.00 5 
MW-2 18.35 1.25 6.25 5 
MW-3 16.09 2*45 12.30 5 
MW-4 10.85 0.758 3.79 5 
MW-5 19.75 0.905 4.60 5 

SWL = Standing water-level to top of casing 

3.3.3.2. Soil Sampling 

Soil samples were collected at 10 locations throughout the 

site. A hand-driven soil auger was employed to collect each soil 

sample from a depth of approximately 6 inches. Samples were 

scooped with a stainless steel spoon into a pyrex bowl and 

homogenized prior to aliquotting into sample containers. 

Volatile Organic compound Samples were collected prior to 

homogenization to minimize loss of volatile components. 

3.3.3.3. Wipe Tests 

Wipe tests were collected at four locations by wiping a 2" x 

2" hexane rinsed gauze pad over a 9" x 9" area on each floor area 

tested. The gauze pad was handled with forceps. The wipe test 

sample "gauze pad" was then returned to its container "VOA Vial" 

for analysis' 
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3.4 Analytical Methods 

The analytical methods employed to analyze samples are 
presented in detail in the S&A/QAPP. Table 3.5 Summarizes the 
specific analytical methods used. 

3.5 Quality Assurance * 

As required by the Fort Totten S&A/QAPP a quality assurance 

summary report was to be prepared upon the conclusion of all 

sample collection, analysis and data reduction activities. The 

purpose of such a report is to "summarize and present all 

pertinent quality control data and discuss the influence of 

quality assurance issues on the overall data quality." This 

report consists of the discussion and results provided in this 
section. 

As applied to field measurements and laboratory analyses 

performed during this project, Quality Assurance is the 

demonstration and documentation of data quality. These 

procedures include the recording of all quality control 

activities undertaken by the field team, and the assessment of 

analytical performance of the subcontract laboratory through the 

analysis of internal and.external control and audit samples. 

3.5.1. Field Sampling and Measurements 

All field sampling was in compliance with the S&A/QAPP; all 

field samples and QC samples were collected as planned; all wells 

were surveyed before sampling, proper decontamination procedures 

were utilized, field analytical*parameters of conductivity, pH, 
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TABLE 3.5 
ANALYTICAL SUMMARY 

Sample Sample 
Location Date No. Parameters 

EPA 
Method No. 

MW-1 7/22/87 

MW-2 7/22/87 
(triplicate) 

MW-3 

MW-4 

MW-5 

7/22/87 

7/23/87 

Well 7/22/87 
Sample Blk 

Well 
Travel Blk 

Well Travel 7/23/87 
Blk #2 
S-l 

S-2 

S-3 

S-4 

7/20/87 

7/20/87 

2332-301 

2332-302, 
2332-306, 
2332-307* 

2332-303 

7/22/87 2332-304 

2332-305 

2332-308, 
2332-309* 

2332-310, 
2332-311* 

2332-360, 
2332-359* 

7/20/87 2332-320 

2332-321 

2332^322, 
2332-328, 
2332-329* 

7/20/87 2332-323 

Volatile Organics 
Extractable Organics 
Total Metals 

Volatile Organics 
Extractable Organics 
Total Metals 

Volatile Organics 
Extractable Organics 
Total Metals 

Volatile Organics 
Extractable Organics 
Total Metals 

Volatile Organics 
Extractable Organics 
Total Metals 

Volatile Organics 
Extractable Organics 
Total Metals 

Volatile Organics 

Volatile Organics 

Volatile Organics 
Extractable Organics 
Total Metals 

Volatile Organics 
Extractable Organics 
Total Metals 

Volatile Organics 
Extractable Organics 
Total Metals 

Volatile Organics 
Extractable Organics 
Total Metals 

8240 
625 
200 Series 
8240 
625 
200 Series 

8240 
625 
200 Series 

8240 
625 
200 Series 

8240 
625 
200 Series 

8240 
625 
200 Series 

8240 

8240 

8240 
8270 
7000 Series 
8240 
8270 
7000 Series 

8240 
8270 
7000 Series 

8240 
8270 
7000 Series 

' t , 
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TABLE 3.5 (Continued) 
ANALYTICAL SUMMARY 

Location 
Sample 
Date 

Sample 
No. Parameters 

EPA 
Method No. 

S-5 

S-6 

S-7 

S-8 

S-ll 

S-12 
(triplicate) 

7/20/87 

7/20/87 

7/20/87 

7/20/87 

7/20/87 
7/20/87 

Soil Sample 7/20/87 
Blank 

Soil Sample 7/20/87 
Blank #2 

Soil Travel 7/20/87 
Blank #1 

Sed-1 7/21/87 
(triplicate 

Sed-2 7/21/87 

Sed-3 7/21/87 

2332-325 

2332-326 

2332-327 

2332-330 

2332-331, 
2332-358, 
*2332-332 

2332-332, 
*2332-333 

2332^337 

2332-335, 
*2332-336 

2332-341, 
2332-344, 
*2332-345 

2332-342 

2332^343 

Volatile Organics 8240 
Extractable Organics 8270 
Total Metals 7000 

Volatile Organics 8240 
Extractable Organics 8270 
Total Metals 7000 

Volatile Organics 8240 
Extractable Organics 8270 
Total Metals 7000 

Volatile Organics 8240 
Extractable Organics 8270 
Total Metals 7000 

PCBs 3540 

PCBS 3540 

Series 

Series 

Series 

Series 

& 8080 

& 8080 

Volatile Organics 
Extractable Organics 
Total Metals 

PCBs 

8240 
8270 
7000 Series 

3540 & 8080 

Volatile Organics 8240 

Volatile Organics 8240 
Total Metals 7000 Series 
Petroleum Hydrocarbons 503 A,D 

Std Methods 
Volatile Organics 8240 
Total Metals 7000 Series 
Petroleum Hydrocarbons 503 A,D 

Std Methods 
Volatile Organics 8240 
Total Metals 7000 Series 
Petroleum Hydrocarbons 503 A,D 

Std Methods 
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TABLE 3.5 (Continued) 
ANALYTICAL SUMMARY 

Sample Sample EPA 
Location Date No. Parameters Method No. 

Sediment 
Sample 
Blank 

7/21/87 2332-346, 
*2332-347 

Volatile Organics 
Total Metals 
Petroleum Hydrocarbons 

8240 
7000 Series 
503 A,D 
Std Methods 

Sediment 
Travel 
Blank 

7/21/87 2332-348, 
*2332-349 

Volatile Organics 8240 

Wipe #1 7/21/87 2332-350 
2332-354, 
*2332~355 

DDT, DDE, DDD 608 

Wipe #2 7/21/87 2332-351 DDT, DDE, DDD 608 
Wipe #3 7/21/87 2332-352 DDT, DDE, DDD 608 
Wipe #4 7/21/87 2332-353 DDT, DDE, DDD 608 
Wipe Sample 
Blank 

7/21/87 2332-356, 
2332-357 

DDT, DDE, DDD 608 

* Note these samples were sent to MRDED-L for QA and have not been 
included in this report. 
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and temperature were recorded as required, and chain of custody 
procedures including sample labeling were adhered to. 

3.5.2. Metcalf & Eddy Laboratory Analysis, Systems and 
Performance Audit 

An on-site laboratory systems audit would normally be 

performed by Metcalf & Eddy to assure that the subcontractor 

laboratory is capable of maintaining the necessary minimum levels 

of instrumentation and levels of experience of personnel, and 

that laboratory quality assurance/control procedures are in 

conformance with the requirements of the QAPP. However, since 

the Army Corps of Engineers, Missouri River Division Laboratory 
(MRD) decided to conduct a performance and system audit of 

Resource Analysts, Inc. (RAI) to validate their ability to 

perform work under this contract, Metcalf & Eddy did not schedule 

any additional audits. The independent performance audit 

conducted by the COE involved preparation and analysis of QA 

samples prepared by the Army COE Missouri River Division (MRD) 

Quality Assurance Laboratory. The purpose of those QA samples 

was to provide an independent determination of any problem areas 

in sample handling, analysis, and reporting by the subcontract 

laboratory. The program also provided data to document 

performance of the various measurement systems. Quality 

assurance samples were submitted as blind samples to RAI for 

comparison of results. The QA samples submitted had been 

selected by the MRD QA Laboratory to include analyses of 

duplicate standard pairs, low artd high range standards, as well 
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as blanks. The QA samples were prepared in certified Organic 
free water, not actual site samples. The results of the MRD 
audit were not made available to M&E, only that MRD had approved 
RAI Laboratory to conduct the required analyses under this 

contract. The laboratory related quality control activities 

undertaken during the course of this project were designed to 

assure that measurement systems as well as activities specific to 

a given site evaluation were under control. 

The ongoing laboratory related quality control activities 

consisted principally of the evaluation of data obtained from the 
following sample categories: (a) calibration standards, 

(b) working standards, (c) field samples, (d) laboratory 

duplicates, (e) laboratory spikes, (f) laboratory methods blanks, 

(g) trip blanks, (h) laboratory split samples. Procedures to be 

used to evaluate that data would include calculation of 

arithmetic means, standard deviations, relative percent 

differences for duplicate samples and comparison of differences 

between standards of spiked and experimentally determined values 

expressed as percent recovery. Identification and treatment of 

outliers was not appropriate as no marked deviations were noted 

in the data set. The information used to evaluate the laboratory 

quality control activities was to be obtained from the 

subcontract laboratory performing the analytical work. An 

assessment of the laboratory's compliance with stated objectives 

presented in the Fort Totten S&A/QAPP is summarized below. 

Quality Assurance data are presented in tables F.l through 
I 

F.5 in Appendix E. The t'ables include results for field 
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duplicate analysis, laboratory sample spikes, laboratory 
replicates, laboratory sample spikes, surrogate Recoveries and 
laboratory control data. 

All Field Duplicate Analysis with the exceptions of Chromium 
and Lead in MW-2, silver and Cadmium in S-3, and Silver and 

Barium in Sed-3 were within QA objectives as presented in 

Table F.l. Laboratory Sample Spikes were within QA objectives 

with the exception of Selenium in MW-1, S-l, and S-7, Arsenic in 

S-7, and petroleum hydrocarbons in Sed-1 field duplicate, as 

presented in Table F.2. Laboratory replicates, as presented in 

Table F.3, were within QA objectives with the exception of Barium 
in MW-1. The Surrogate Standard Recoveries for volatile 

compounds as presented in Table F.4 were within the control range 

with the exception of D(4)-1-2-Dichloroethane in S-3, D8-Toluene 

in MW-2, MW-2 Field Duplicate, MW-3, MW-4, MW-5 Lab Replicate 2, 

Well Travel Blank, and Lab Controls D0027, and D0012. Surrogate 

Standard Recoveries for Extractable organics were within control 
* 

ranges with the exception of 2-Fl-Phenol in S-3 Field Duplicate, 

S-5, Blank A014.S-8, and S-8 Lab Duplicate, Nitrobenzene and 

2-Fl-Biphenyl in S-l, S-2, S-3, S-3 Field Duplicate, S-7, Blank 

A014, S-8, and S-8 Lab Duplicate, and Terphenyl-dl4 in S-8 as 
described in Table F.5. 

/ I 
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3.5.3 RAI Quality Assurance 

Wells 

Spike recovery was below control limits for selenium. Since 

both the calibration and verification and the laboratory control 

> sample were well within control limits, this probably represents 
a matrix effect. 

Silver recovery was low in the laboratory control sample, 

however, since spike recovery was well within control, the data 
was accepted for the series. 

Silver, barium, cadmium and chromium for all samples and. 

lead for "Well #4 2332—304", (our laboratory number 10465-12) 

were analyzed by method 7241 (Graphite Furnace Atomic Absorption 
Spectroscopy). 

Surrogate recoveries for d8-toluene were consistently low 

for these samples. Some fell just below acceptance levels. This 

would not have effected the detection of toluene however. No 

toluene was found in the samples. Methylene chloride was found 

in an instruments blank at 11 ug/L. It was not found in the 

samples. One of the laboratory replicates had higher than normal 

recovery for methylene chloride. This elevated level is likely 

due to lab contamination. Matrix spike recoveries were 
acceptable. 

BIS-2-ethylhexy1 phthalate was found in the blank for 

semivolatiles at a level equivalent to 100 ug/L. Some samples 

contained this compound at similar levels. These values should 

be considered suspect. Matrix sjaike recoveries for the 
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semivolatiles ranged from 38 to 134% recovery. While some values 
were outside project limits, they fell within EPA CLP acceptance 
criteria. 

Soils 

Spike recoveries were below control limits for arsenic in 
the soils samples and selenium in both the soil and water 

samples. Since both the calibration verification and the 

laboratory control sample were well within control limits, this 
probably represents a matrix effect. 

Silver recovery was low in the laboratory control sample, 

however, since spike recoveries were well within control for both 
the soil samples and the water sample, the data was accepted for 
the series. 

Silver, Barium, Cadmium, Chromium, and Lead were analyzed by 

Method 6010 (Inductively Coupled Argon Plasma Spectroscopy) ICP. 

No problems were encountered for Volatile Organics. 

No problems were encountered for Acid/Base Neutral Extractable 

Organic Compounds.. No analytical problems were encountered for 
PCB's. 

Sediments 

Spike Recoveries were below contract limits for arsenic in 

the soil samples for the selenium in both the soil and water 

samples. Since both the calibration verification and the 

laboratory control sample were well within control limits, this 
probably represents a matrix effect. 
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Silver recovery was low in the laboratory control sample, 
however, since Spike recoveries were well within control for both 
the soil samples and the water sample, the data was accepted for 

the series. 

Silver, barium, cadmium, chromium, and lead were analyzed by 

method 6G10 (Inductively Coupled Argon Plasma Spectoscopy). Lead 

was analyzed in the water sample "2332^346 FT Sed Sam Blk", (our 

laboratory number 10,430-13) by method 7421 (Graphite Furnace 

Atomic Absorption Spectroscopy). 

Recoveries were low for the volatiles laboratory control 

sample. Methylene chloride was found in the water blank at 13 

ppb but was not found in the samples. Toluene was found at 0.7 

ug/g in the soil blank but was not found in the samples. The 

duplicate water matrix spikes showed higher than expected 

recoveries (113 to 171%). The detection of volatiles was not 
'•J i 

effected however, and no compounds were detected in the 

samples. Surrogate recoveries for all samples were acceptable 

except for BFB in 2332-346 FT Sed Blk which was 83% with an 

acceptance limit of 86%. 

Matrix spike recovery for oil and grease was 156% and 60% 

for the two soils spiked. Inhomogeneity of the soils contributed 
to the error. 

t . • 

Wioes 

Wipes were analyzed for pesticides by electron capture gas 

chromotograph and confirmed using Hall Detector. Interferences 

in the wipes may have been present and raised detected 
1 '* ' 
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quantities. These samples could not be subsampled for precision 
and occurance determination. Laboratory Control Sample results 
for pesticides were within CLP acceptance limits except for 

Ehdrin and DDT which showed 51 and 27% recovery. CLP criteria 

are 56 and 36% respectively. The calibration for DDT is updated 

with each calibration check sample to compensate for changing DDT 

breakdown characteristics. This is reflected in the reported 

concentration for DDT in the mid-range calibration QC data. 

3.5.4 Summary 

The above observations are minor in nature, thus the 

analytical sample data presented within this report is 

satisfactory and completely usable for the original purpose of 
this site characterization. 

4.0 ELECTRO-MAGNETIC SURVEY 
4.1 Introduction 

* 

An electro-magnetic (EM) survey was performed at the U.S. 

Coast Guard Station at Fort Totten on December 8-10, 1986. The 

purpose of this survey was to detect potential buried ordnance 

and drums, and to verify that groundwater monitoring wells could 

be installed safely without drilling into buried obstructions 

such as water lines, power lines, and communications lines. 

The instrument employed in this survey was a GEONICS 

EM-31. This instrument is direct "continuous" reading in 

millisiemens per meter (ms/m). It has an effective exploration 
I 

depth of about 6 meters and is Composed of a self—contained 
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dipole transmitter and dipole receiver which operates on a 

9.8 kHz frequency. The EM-31 is powered by alkaline "C" cell 
batteries and has conductivity ranges from 3 to 1,000 ms/m. 

4.2 Subsurface Conditions 

Prior to performing the EM survey, research at the Post 

Engineers Office at Fort Totten was conducted. This research 

consisted of obtaining all known drawings of underground 

utilities which included communications lines, potable water 

lines, fire fighting water lines, electrical service lines, storm 

drainage lines, and sewer lines. During this research, some 

utility drawings were obtained. However, it was learned that 

many drawings of Underground utilities at Fort Totten were 

destroyed during a fire. It was also learned that the U.S. Coast 

Guard Station property at Fort Totten is a maze of abandoned 

underground cables which served the old gun emplacements and 

overall communications for the site. During the EM survey, some f 
of these cables could be seen in various states of decay 

penetrating, above the ground surface. Drawings of these 
abandoned cable positions were not available. 

4.3 Method 

The U.S. Coast Guard property at Fort Totten was mapped as a 

grid system prior to performing the EM survey. The grid 

consisted of 12/ x 12' squares which were measured off in 

horizontal and vertical lines with cloth tapes. The horizontal 

and vertical lines were then walked while carrying the EM-31 
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which was set on 500 mv at a maximum detection range of 

30 mmho/m. All readings at or above 30 rnmho/m during the survey 

were marked with a wooden stake. Consistent readings in straight 
lines were verified with utility location drawings or assumed to 

be abandoned undocumented utility lines. Single non-consistent 
EM hits were marked and later re-surveyed in an attempt to 
establish a pattern.. 

4.4 Results 

As expected, the EM-31 detected all known utilities as well 
as undocumented abandoned utilities. Many abandoned utility 

lines detected were discussed with personnel of the U.S. Coast 

Guard Station. Their local knowledge of this area verified the 

existence of these abandoned lines. U.S. Coast Guard personnel 

recalled unearthing many of these lines during-station 
improvements and maintenance. 

The only major EM hit which could not be explained was in 

the northeast area of the recreation field as shown in 

Figure 4.1. This area covers a buried fortification "Battery 
King" which might account for the unexplained EM hits, it was 

later learned that Battery King still contains the metal ring gun 

mounts, although the guns themselves were removed during the 

battery's demobilization. It was also learned that a mini-

railway system existed between Battery King and the underground 

bunker munitions storage facility on Fort Totten's northern 

tip. The railway was used to transport munitions to Battery King 

and may still exist in whole or 'in part. Metal pieces of this 
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railway would include axles, wheels, tracks, spikes, and rail car 
bodies. 

4.5 Conclusion 

The subsurface area below the U.S. Coast Guard Station at 

Fort Totten is a naze of utility lines and debris. This was 

ascertained from old and new site drawings, interviews with Coast 

Guard and Army personnel, visual observations, and EM survey 

results. Historically, ordnance has been unearthed along the 

waterfront of the U.S. Coast Guard Station and on U.S. Army 

property to the north. This was ascertained by interviews with 

U.S. Coast Guard and U.S. Army personnel. However, no buried 

ordnance or drums were found on the U.S. Coast Guard Station 

property by M&E or the present U.S. Coast Guard personnel at the 

station. In addition, the majority of the EM survey data 

resulted in continuous and consistent detections which are 

interpreted to as buried utilities. The exception to this is the 

northeast area of the recreation field as shown in Figure 4.1. 

.This area contains magnetic anomolies which could be the remnants 

of a buried rail road system that serviced Battery King. It can 

not be concluded with certainty that buried ordnance or drums do 

not exist on this property without performing excavations. 

However, it is unlikely that buried ordnance and drums exist on 

the U.S. Coast Guard property. This is based on interviews with " 

U.S. Coast Guard personnel presently assigned to Fort Totten, 

results from the existing EM survey data, drawings and past DOD 
activities that took place on this property. 
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5.0 BUNKER (BUILDING #619) PENETRATION 
5.1 introduction 

The bunker (building #619) which stands at the east corner 
of the U,s* Coast Guard property at Fort Totten across from 

building #615 was thought to have a sealed room. This assumption 

was made .due to the fact that approximately three-fourths of the 

structure has usable space and the remaining one-fourth (east 

comer) appears to be sealed with concrete aggregate. Concrete 
aggregate was also used to construct the entire bunker. 

The bunker was constructed in the early 1900's. It was used 
first as a communications center and later as a storage area. 

DDT was once stored in this structure, but now it is used by the 

U.S. Coast Guard Station as a general equipment storage area. 
5.2 Method 

A 6-inch diameter diamond tip barrel coring devise powered 
f 

by a 6 hp electric motor was used to core through the front 

outside wall and interior wall of the suspected room. During the 

coring, operators used supplied air breathing systems and 

continuously monitored the ambient air for Organic vapors, 

radiation, and explosive levels. Air monitoring was performed 

and supplied air was breathed in the event wall penetration 
resulted in a contaminant release. 

The length of the coring barrel was 36 inches at full 

penetration. A 36—inch barrel was selected since the average 

thickness of the bunker wall in usable spaces was 18 inches. 
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5.3 Results 

The coring barrel penetrated the front outside bunker wall 
to a depth of 36 inches without reaching an interior space. 

Goring was again performed on the inside bunker wall which was 

accessed through the interior space. During the coring of the 

interior wall, a 2-inch void was encountered at 16 inches of 

penetration. The coring barrel passed through the 2-inch void 

and continued coring into the next wall until a depth of 

36 inches was achieved. At this depth no interior space was 
found to exist in the suspected room. 

5.4 Conclusion 

The east end of the bunker (building #619) does not appear 

to be a sealed room. This area of the bunker appears to be solid 

reinforced aggregate concrete. The matrix of the aggregate in 

the suspected room is identical to that of the usable rooms and 

walls. This probably means that all parts of the bunker were 

constructed at the same time and that a room was not later sealed 

off. in addition, construction of the bunker appears to be 

prefabricated. Walls were probably pre-formed in pieces and 

later assembled by a crane. This would account for the 2-inch 

void between the bunker interior wall and the suspected room. 

Lastly, the east corner faces Long Island Sound which would be 

where a potential attack would come from, it is, therefore, 

suspected that the east wall of the bunker was given extra 

strength as was the roof. Both the roof and the east bunker wall 
i 

"suspected room" are constructed: to a 7-foot thickness of 
reinforced concrete aggregate. 
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6.0 PRESENTATION OF RESULTS 

This section contains a summary of sample analysis results 
and a presentation of groundwater standards and soil clean up 

criteria associated with the analytes measured. The analytical 

results are discussed and compared to the standards and criteria 

in Section 7 to determine the presence or absence of 
contamination at the site. 

6.1 Analytical Results 

Table 6.1 summarizes the monitoring well and other aqueous 

sample data. Soil sample data are presented in Table 6.2, 

sediment sample data are presented in Table 6.3 and Wipe sample 

data is presented in Table 6.4. Only analyte concentrations 

greater than detection limits were reported in Tables 6.1-6.4. 

The complete analytical results are presented in Appendix D. 

6.2 Water and Soil Standards and Criteria 

To present a basis for comparison of analyte concentrations 
measured to those acceptable or suggested for groundwater and 

soils, National Priority Drinking Water Maximum Contaminant 

Levels (MCLs) and Maximum Contaminant Level Goals (MCLGs) 

developed under the Safe Drinking Water Act, NY State groundwater 

standards, US soil background metal levels, NJ soil cleanup 

objectives and NJ surrogate or action levels of organics in soils 

have been presented in Tables 6.5 and 6.6. 

The NJ objectives are presented to place the concentrations 
I . . . .  
/ 

of metals and volatile organics ;detected in soil at the site into 

perspective, because no New York State Standards or criteria were 
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table 6.1. aqueous samples 

Velatll* Organic* 

Seel-Volatile Organic* 

•1*12 ethythexylphthalate) 

fetal Natal* 

Araanlc 
Barlua 
Chroalua 
Lead 

aa Aa 
a* Ba 
aa Cr 
aa Pb 

nu-i 
2332-301 

NO 

ug/l 120 

UB/L ug/l ug/l 
ug/l 

<10 
200 
31 
7 

m-2 
2332-302 

mo 

120 

16 
230 
97 
30 

MW-3 
2332-303 

HO 

17tf 

<10 
<100 
32 
7 

MU-4 . 
2332-304 

NO 

120 

<10 
150 
72 
330 

NU-5 
2332-305 

ho 

120 

<10 
<100 
<25 
<5 

saab otk 
2332-308 

NO 

110 

<10 
<100 
<10 
<5 

Trav Ilk Ml Tray Otk 02 
2332-310 2332-360 

NO 

MA 

MA 
MA 
HA 
HA 

NO 

MA 

MA 
MA 
MA 
HA 

00 FIELD NENSURENENtS 

P" DM Wilt* 
conductivity 
toaperatur* c 

6.6 
430 
14 

6.4 
210 
14 

7.5 
470 
13 

6.6 
790 
17 

5.6 
210 
14 

HA • Net analyzed for tlila panaaatar 
• unit* ug/kg 
Netet̂ enly analyte cencentrattena greater than detection llelta have been reported mr * rot miund 
Saap ilk • Saapt* giank 
Trav Dlk • Travel Blank 
MO • Met detected 



TABLE 6.2. SOIL SAMPLES 

WMlli Or«anlcs 

n*"1 n»-»* »»-*» dm-la »s!.'l «m h! tisir ihw «0/»0» u**. w w ^ w w w "^m1 »£ •£« mj 

OMOytoHa cMarlOO <W <M <U| M «» £ £ ™  ̂ 22 2! >1 « i.*« « , 
W tMM I la OrgailM 

hi 

fatal Mrtata 

" *• «i.m I,M i.tM ii.ooa 
moa w.eoo 11.000 n.ooo o.aoo r"» - «a *.000 00,000 |».000 00,000 

" aa 00 4100 4900 1M 4900 
aa Cr 90,000 12,000 S2.000 11.000 

"0 or 140 020 010 
l,— «»» «*.000 100.000 00.000 100,000 
•0»«"K« 00 Ot 41.000 .1,000 .1.000 41,000 

<100 <100 <100 <100 SI 12 <100 <100 <100 <100 1 ' 4 

100C0 TOO <100 too <10 00 
<100 000 <M0 TOMS <10 00 
<100 100C0; <100 <100 <10 M1 
<100 noct <100 <100 <10 00 

1,700 1,100 1.100 1,000 IS 00 iboct no <100 <100 <10 00 <100 no <100 <100 <10 00 
<100 <100 <100 <100 <10 00 
<100 <100 <100 <100 <10 00 

<1,000 <1.000 <1,000 4,100 <10 00 
0,000 11.000 20.000 '2,700 <10 00 

10,000 100,000 WjOOO 14,000 <100 00 
<M0 1.200 too <000 «s 00 

12,000 20,000 27.000 0,000 <10 00 
"TOO 100 1,200 n «o.s 00' 

210,000 100,000 01,000 17,000 <9 00 
<1,000 <1,000 <1,000 <1,000 <10 00 

1.000 m 1.0 

•e is "» — 3= » s: »s : z z '22 ~ 000 O00 4100 <10 M 2 £2 
'OlntT.lfii l 11* i l I I 'JI .*"• 000 «*» »« <100 <100 <10 M M .100 .£2 . 2 u22 ,*4<0 ,-m0 '.«» ».ooo » o» s is 

*, S *" <S00 IOOC0 100 <100 <100 410 M 00 <22 
5 tzs'ttttfiamm s2 22 *22 ,,0# 000 "" <** «*» «» * •* ss 

oma<o,o,l|parvt«na O00 no <mo <100 «um ,tn ... " w 

<100 



TABLE 6.2 (Continued). SOIL SAMPLES 

9-11 0-12 Snq> ilk 82 lab Blk 
2332-330 2332-331 2332-337 B-P102 

.. UB/k«* UB/kfl* ug/L ufl/kB* 
Rla 
PCS-1242 <80 <80 <80 <80 
KB-1234 <160 <160 <160 <160 
KB-1221 <80 <80 <80 <80 
m-t2j2 <80 <80 <80 <80 
WD-1248 <80 <80 <80 <80 
PCS-1260 <160 <160 <160 <160 
PCS-1016 <80 <80 <80 <80 

Detection llnfte of aqueeua eoeplee ere lower than soil ea*>tes •dry Mt beele M - Rot analysed for ttile pernaeter 



table 6.3. sediment samples 

Sed-1 Sed-2 Sed-3 Sed Saaple Blk S(d Travel Blk 
2332-341 2332-342 2332-343 2332-346 2332-34B 

ik 

Volatile Organlca MO RD RD RD* RD' 

Total Metals 

Arsenic as As ug/kg 4,900 5,000 2,800 <10* RA 
Barlua as Be ug/kg <10,000 18,000 10,000 <100* HA 
Chraolua as Cr ug/kg 13,000 19,000 12,000 <10* RA 
Mercury as Mg ug/kg 270 200 1,500 <•5* RA 
Lead as Pb ug/kg 210,000 225,000 270,000 <5* RA 

Petroteua Rydrocarbona ug/kg 220,000 280,000 150,000 <1,000* HA 

m • Bot analyzed for this parameter 
* unite ug/l 
Rata: only anatyte concent rat lone greater than detection llaifta have been reported 
BN • Bot aeesured 
Sap Blk • Saaple Blank 
Trav Blk • Travel Blank 
RD • Rot detected 



table 6.4 

mn ti „ . mr-m wj; « , .. "• litaiitnimt hm-wi w"w u^ri"> ^5j5w hsim,11*" 
M* • an * • 4,6* • mf j"? 4.4t • . 4.4* • s j l 4.41 , l 
i.rr— •.« ;;2 MI 4.01 1 mlnkm 

ul to 

wipe samples 

. mm-im mb* m twewrwiw mmtai imt rn.m.ii nu w m 
**' cummim iULSiII! omettai imt fr.,, 

In •« j» •« "v •*p-w '•m a.ot • • 4.4i •••! s • • ' 4.01 • " • 4.01 



TABLE 6.5. HATER CRITERIA 

NATIONAL PRIMARY — 
DAlNKINC HATER REGULATIONS NEH YORK STATE DATA 
HCLC MCLV ' GROUNDHATER STANDARDS RANGES 

ug/L ug/L Ug/L 
Arsenic 50 50 25 <10-10 
Barium 1,500 - 1,000 <10-16 
Chromium 120 50 50 <10-97 
Lead 20 50 25 <5-330 
bis(2ethylhexylphthalate) - - 4,200 110-170 

Footnotes: 

1. HCLG - Maslaun contaminant level goal; proposed values taken from 50 Federal Register 46936 (November 13» 1985)• 

2. MCL - Maximum contaminant level; interim guidance levels. 

3. Mater Quality Regulations, New York State Department of Conservation 11/29/84 and Environmental 8/31/78. 



TABLE 6.6. SOIL CRITERIA 

DATA RANGES NJ ug/kg Action Levels 
Volatile Organics <500 1,000 • 

Extractable Organics <300-1,700 10,000 
NJ Background^*2) 

ug/kg 
U.S Background^) 

ug/kg 
Data Ranges 

Ug/kg 
NJ Cleanup 
Levels'-') 

Silver NA 90 <1,000-4,500 5,000 
Arsenic NA 1,100-16,700 2,700-20,000 20,000 
Barium NA NA 16,000-100,000 NA 
Cadmium 1,000-4,000 10-1,000 <500-1,200 3,000 
Chromium 5,000-48,000 1,000-1,500,000 8,600-39,000 100,000 
Mercury NA 10-4,600 70-1,200 1,000 
Lead 1,000-180,000 2,000-200,000 45,000-250,000 250,000-1,000,000 
Selenium 10-40,000 10-5,000 <1,000 4,000 
Footnotes: 

1. MJ Dept. of Environmental Protection, Summary of Approaches to Soil Clean Up Levels, January 1987. 
2. NJ Cleanup Objectives cited to put the level of soil contamination into perspective. No New York 

Guidance is available. 

3. NJ established surrogate or action level (1 ppm volatile organics in soil). 



identified. The NJ regulations listed are in no manner 
applicable to the Fort Totten, NY site. The New Jersey 
Department of Environmental Protection guidance related to soil 
clean-up levels is included n Appendix G. 

7.0 CONCLUSIONS AND RECOMMENDATIONS 
7.1 Introduction 

The objective of this investigation was to provide a 

preliminary investigation to determine the presence or absence of 

chemical contamination which may have resulted from former DOD 

activities at Fort Totten and to determine the potential for 

contamination of local groundwater or surface water supplies. To 

accomplish this objective 5 groundwater wells were installed, and 

the following samples ware collected from areas most suspect of 

contamination: 5 groundwater samples, 10 soil samples, 4 wipe 

samples, and 3 sediment samples. v 

New York State groundwater standards served as a basis for 

comparison. In the absence of New York soil clean-up 

regulations, New Jersey soil slean-up guidance levels were 
t 

compared to analyte concentrations found. 
7.2 Results 

Volatile organic compounds were below detection limits for 

soils and groundwater, semivolatile organic compounds were 

measurable in some soil samples but well below NJ Clean-up 

criteria. PCBs in all soil samples were below detection limits. 

Although most total metal concentrations were below New York 

State groundwater standards, chromium and lead concentrations in 
i 

MW-2 and MW-4 exceeded these. Mercury at 1200 ug/kg in (S-7) and 
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1500 ug/kg (Sed-3) exceeded NJ Cleanup criteria of 1000 ug/kg. 
Petroleum hydrocarbons concentrations of 220,000 ug/kg, 
280,000 ug/kg and 150,000 ug/kg in Sed-1, Sed-2 and Sed-3, 

respectively exceeded NJ action levels. DDT, DDD, and DDE were 

detected in all wipe samples collected in buildings #619 and 
#624. 

7.3 Conclusions 

There is little evidence of volatile or semivolatile 
organic compound contamination in groundwater, soils, or 
sediments. " ' 

No evidence was detected of PCB contamination in soils 
near former locations of electrical transformers. 

Lead contamination in the groundwater of MW-2 and MW-4 
may be attributed to past DOD activities. Lead is a 
common contaminant at former defense sites. However, 
chromium disposal has not been identified in available 
literature and may or may not be attributed to former 
defense activities. Mercury disposal onsite was 
reported. Therefore, mercury contamination in soils and 
sediments may have resulted from past DOD activities. 

Petroleum hydrocarbon concentrations in sediments 
exceeded NJ action levels. This contamination may be 
attributed to past DOD activities due to numerous oil 
spills at the site, that had occurred during DOD 
operations. 

The presence of pesticide contamination in 
buildings #619 and #624 is most probably due to past DOD 
activities. The storage of pesticides in these 
buildings had been reported in available information. 

Although results of the EM survey presented in Section 4 
resulted in heavy interference from utility lines and 
debris, it is unlikely that drums or ordnance are buried 
onsite. This conclusion is based upon interviews with 
coast guard personnel, interpretation of survey data and 
existing drawings and available information regarding 
past DOD activities onsite. 

The east end of building #619 does not appear to contain 
a sealed room. 
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7.4 Recommendations 

Since the Scope of Work for this evaluation was to 
"confirm or deny" the presence of environmental 
contamination, it is recommended that a Risk Assessment 
at a minimum or an Rl/FS at a maximum be performed since 
contamination does exist on this site. However, it 
should be noted that the groundwater on this site is not 
used as drinking water nor does it flow towards a 
drinking water source. Groundwater on this site 
discharges into Long Island Sound which is actually the 
Atlantic Ocean. The primary threat of concern to the 
environment and human health on this site appears to be 
the presence of mercury contamination in Soil, marine 
sediments, and in the floor drainage system of buildina 
#615. 

/^*" 
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water content 

LABORATORY WO. qj8-6gotsch ACCT. ABBR. ll scf,fiogTloTTCAi 

•AMPLE WO. ViAO^O-S ACCT M0 Ub'h'Zm 

BATE TESTED CT\),Ugr \1 t^fe"7 TESTED BY UJ.CHgQCH \ 

t 
« 
8 f 

TEST NUMBER 

TARE NUMBER 
m \j i c" s 
is 

z>o.i,z 8 A. WEIGHT OP WET SOIL*TARE 

S. WEIGHT OF DRY SOIL* TARE s 
8 
x tm 
i m 
i S 
« 
h. 

2¥qifcg 
C. WEIGHT OF WATER, W,t(A-B) 

D. WEIGHT OF TARE 

E. WEIGHT OF DRY SOIL, Wt*(B-D) 

F. WATER CONTENT, W« (C/E 1100) 

TEST NUMBER kui so Mqs so JUlU>s-s? MUJ ib Sft TARE NUMBER 

A. WEIGHT OF WET SOIL* TARE 

B. WEIGHT OF DRY SOIL * TARE isui 
C. WEIGHT OF WATER, We«(A-B) 

D. WEIGHT OF TARE 31.6u 31 *1 sum 
E. WEIGHT OF DRY 80IL.W, «(B-D) \o^u io%, 18 
F. WATER CONTENT, Wt (C/E a 100) 

TEST NUMBER MuiH sv 
TARE NUMBER 

" 

A. WEIGHT OF WET SOIL+TARE 

B. WEIGHT OF DRY BOIL + TARE m-'sn 
G. WEIGHT OF WATER, WB«(A-B) i 

f -

0. WEIGHT OF TARE sb.fc^ ' 

E. WEIGHT OF DRY SOIL, W,»(B-D) 0Z4O 
F. WATER CONTENT* W* (C/E a 100) 



LABORATORY NO. 
GRADATION 

Q\S - <5EoT6CH 
field sample nqs. WRRSoQS 

3  
date tested ctl)l if. i^s7 

CURVES 
acct. abbr. USC6 -» F-T» TUTTED 
ACCT. no. 2317. 
tested by uj « ct4£gc.u.'. 

o 

« rtl 



OIRAIXA.TION CURVES 
laboratory wo. o'b " g£qtgch acct. abbr. u ̂  pt. jbiryj 
field sample mps. * acct. mo. 2*ss7. 
date tested 3vu{ (» l«)g"7 tested by u) . cu&ccu i 

•i 



sieve a2stalysx3 

LABORATORY NO. o>h -<^eotf,cu 
am-z s? caa'-xa.') 
tul., (, 9 >^87 

FIELD SAMPLE NO 

DATE TESTS) 

«er. *». usgfr ^t.-rottffa 
ACCT. NO. 'Z-S'&t. 
TESTED BY uj* cngcctti 

WT. TOTAL DRY SAMPLE 4 TARE 
WT. TARE » XP 
wt. Total dry sample 

a\ .q\ 
n.oo 

f * 

< 
I  

i 

i 
i  

o e 
3! s 

WT. RETAINED #10 SIEVE 

WT. PASSING #10 SIEVE 

SPLIT PORTION PASSING #10 SIEVE (appro*. IIS gm mix.) 

WT. PASSING #10 SIEVE 4 TARE 

S WT. TARE # z 
WT. PASSING #10 SIEVE 

WASH PORTION PASSING #10 SIEVE 

WT. RETAINED #200 SIEVE 4 TARE . 

WT. TARE ff 

WT. RETAINED #200 SIEVE 

WT. PASSING #200 SIEVE 

U.S. 
SIEVE 
NO. 

CUMULATIVE 
WEIGHT 

RETAINEO 
% 

RETAINED 

3" 
2" 
1 1/2" 
r 
w«-
irr 
NO. 4 

NO. 10 
PAN 

« PLUS #10 

% MINUS #10 

U.S. -
SIEVE 
NO. 

CUMULATIVE 
WEIGHT 

RETAINED 

% PASSING 
10% RETAINED 

A 

% TOTAL 
SAMPLE 

RETAINED 
B 

#20 

#40 0 <1.6 
•80 Ml 7S 
#140 fciOl i.e 
#200 13 S<* !?.t> 
PAN 
•200 
WASHED 
-200 •IBMfc mm 
"TOTAL 
•200 

• * It PLUS #10 4 It MINUS #10 x A 

B«• 4 xA 

=oamb0# 
*.8/B3 



sieve alt.ax.vsis 

LABORATORY NO. Q18 £r£OT6C.4-| 

field sample no. N\W-3 S7 fzjtz') 
DATE TESTED tFol̂  f 7 i|8 7 

ACCT.ABBR. USC6 - TTS Tp TTg /J 

ACCT. NO. 2332. 

WT. TOTAL DRY SAMPLE • TARE 

WT. TARE * 

WT. TOTAL DRY SAMPLE 

tested by UJ . CHggr.̂  

lUS.S?1 

8\.9C* 

WT. RETAINED *10 SIEVE 

WT. PASSING *10 SIEVE 

SPLIT PORTION PASSING *10 SIEVE lapprox. IIS gm max.) 
WT. PASSING *10 SIEVE • TARE __ 

WT. TARE * . 

WT. PASSING *10 SIEVE _ 

* PLUS *10 

% MINUS *10 

WASH PORTION PASSING *10 SIEVE 

WT. RETAINED *200 SIEVE + TARE . 

WT. TARE * 

WT. RETAINED *200 SIEVE 

WT. PASSING *200 SIEVE 

U.S. 
SIEVE 
NO. 

CUMULATIVE 
WEIGHT 

RETAINED 
« 

RETAINED 

2" 

2" 

1 1/2" 

r 
1/4" 

wr* 

NO.4 0 
NO. 10 2 . 1 *  i-S 
PAN 

U.S. 
SIEVE 
NO. 

CUMULATIVE 
WEIGHT 

RETAINED 

% PASSING 
10* RETAINED 

A 

* TOTAL 
SAMPLE 

RETAINED 
6 

*20 l».W 
*40 

13 .*• to. / 
•60 22. •HI* Ifc.H 
*140 V3.8i 3Z ,0 
*200 G8.0C, fal'S 
PAN 
-200 iSSPeP: 
WASHED 
-200 MiMME 
"frOTAL 
-200 

• -* PLUS *10 + % MINUS *10 x A 



sieve -a.1st.ax/ysie 

laboratory no. pl& ̂  <a€otsch 
FIELD SAMPLE NO. N SH F U>-|1.2  ̂

<«/> , W) DATE TESTED 

ACCT.ABBR. O S£6 FT, TTOTNSU 

acct. no. 2. 
TESTED BY (o »CH6c 

WT. TOTAL DRY SAMPLE 4 TARE 

WT.TAREB 

WT. TOTAL DRY SAMPLE 

sno.c^ 

32, 

< 

i 

WT. RETAINED BIO SIEVE 

WT. PASSING BIO SIEVE 

SPLIT PORTION PASSING #10 SIEVE (BPPfPfc TIB flw max.) 

WT. PASSING #10 SIEVE • TARE , 

WT. TARE B •- -

WT. PASSING BIO SIEVE 

% PLUS B10 

« MINUS BIO 

t tu 

m 
5 
e 
« 

WASH PORTION PASSING BIO SlgVE 

WT. RETAINED B200 SIEVE •» TARE -

WT. TARE B 

WT. RETAINED B200 SIEVE 

WT. PASSING B200 SIEVE 

U.S. 
SIEVE 
NO. 

CUMULATIVE 
WEIGHT 

RETAINED 
« 

RETAINED 

2" 

2" 

1 1/2" 

r 
V4r 

tnr 
NO. 4 

NO. 10 

PAN 

U.S. 
SIEVE 
NO. 

CUMULATIVE 
WEIGHT 

RETAINED 

% PASSING 
10* RETAINED 

A 

% TOTAL 
SAMPLE 

RETAINEO 
• 

820 0 o 
1,401.% Lr%T G.8 
BOO IS.-71 n.o 
•140 56,02 
B200 <*0.2.-*, &</-6 
PAN 
*?oo mmmrn 
WASHED 
-200 
>OTAL 
-200 

• « % PLUS BIO 4 % MINUS BIO X A 

• = 4 xA 

~t M J09 
U..B/83 



SIEVE ANALYSIS 

CABORATORT NO. &€cyn?cvj 
FIELD SAMPLE NO. AAUJ *9 ZO' &AAtfO 

DATE TESTED (ô  O 8̂0 

ACCT. ABBR. USC6- ̂ T. "TbTpg/J 
ACCT. NO. 
TESTED BY fl/« CH£CCNt 

WT. TOTAL DRY SAMPLE + TARE 
WT. TARE « 
NT. TOTAL DRY SAMPLE 

i s3 co t 
£*o .q-a 

jos.ie 

WT. RETAINED BIO SIEVE 
WT. PASSING BIO SIEVE 

* PLUS BIO 
% MINUS BIO 

SPLIT PORTION PASSING B10 SIEVE (approx. ns gr> max.) 

WT. PASSING BIO SIEVE • TARE 
WT. TARE B -
WT. PASSING BIO SIEVE -- • 

WASH PORTION PASSING BIO SIEVE 
WT. RETAINED B200 SIEVE + TARE . 
WT. TARE B 
WT. RETAINED B200 SIEVE 
WT. PASSING B200 SIEVE 

U.S. SIEVE NO. 
CUMULATIVE WEIGHT RETAINED . % RETAINED 

j" 
2*' 
1 1/2" 
r 
1/4" 
w" 
NO. 4 0 0 
NO. 10 6.35 
PAN 

U.S. SIEVE NO. 
CUMULATIVE WEIGHT RETAINED 

% PASSING 10% RETAINED 
A 

% TOTAL SAMPLE RETAINED B 
820 ll S£» //'2. •40 28. n m.% B80 1/0 (\\ H1-H •140 ei.62. 79.3 •200 ear? es.\ PAN <200 WASHED -200 mmm TOTAL -200 

S • % PLUS BIO * % MINUS BIO xA 



61s. 

sieve analysis 

cgqtco-1 LABORATORY NO. 

FIELD SAMPLE NO.  ̂ S*7 C^O * ) 

DATE TESTED TULT C O *150 

ACCT. ABBR. VA-SC€ - V*Y»"TBLLGAJ 

ACCT. NO. • 

TESTED BY u>. cwgcchi 

WT. TOTAL DRY SAMPLE 4 TARE 

wt. TARE # 

WT. TOTAL DRY SAMPLE 

si 

I 
i 

I 

WT. RETAINED «10 SIEVE 

WT. PASSING *10 SIEVE 

SPLIT PORTION PASSING *10 SIEVE (Appro*. IIS nm max.) 
WT. PASSING »10 SIEVE 4 TARE ; 

WT. TARE * ' 

WT. PASSING *10 SIEVE -

% PLUS *10 

% MINUS *10 

WASH PORTION PASSING *10 SIEVE 

WT. RETAINED *200 SIEVE 4 TARE . 

WT. TARE « 

WT. RETAINED *200 SIEVE 

WT. PASSING *200 SIEVE 

U.S. CUMULATIVE 
SIEVE WEIGHT % 
NO. RETAINED KTAINED 

S" 

2" 

1 1/2" 

r 
8/4" 
s/r 
NO. 4 c 6 
NO. 10 3-S 
PAN 

U.S. " 
SIEVE 
NO. 

CUMULATIVE 
WEIGHT 

RETAINED 

% PASSING 
10% RETAINED 

A 

% TOTAL 
SAMPLE 

RETAINED 
B 

*20 10.  
*40 n.u ifr.m 
WO x4.1 
•140 

•200 k\.L>0 39.7 
PAN 
•200 •bonqt mm 
WASHED 
-200 
^TOTAL 
•200 

8 » % PLUS *10 4% MINUS *10 xA 
B» 4 xA 

=nRM309 
* AS/83 



metcalf & eddy " 
GRAIN SIZE ANALYSIS-HYDROMETER METHOD 

Project USC-fe - TDTTEJJ Ah>h 

Location of Prpject f ̂  Boring UafAW ifl Sample Na ̂ 8 
Description of Soil Depth of Sample 9 

lested By U> * CV^CCHH Dale of lasting 1*| I { 1^89 
Hydrometer analysis G ' 
Hydrometer no. ^2- H q & . z% (pg* # „ jiOO 

Dispersing agent Amount M% Wl- of soil. W. 8H,*>0 

Zero correction — Meniscus correction i- . 

Date 
Tim* 
at 

reading 

bipn^ 
ton*, 
inin 

fcmp., 
K 

Actual 
Hyd. 

reading 
A. 

Con. 
Hyd. 

reading 
A 

Hyd. 
Con. 

only ter 
menieeua 
a H w 0. mm 

^/>/s*7 2o^ Zo eols" 
+LO 
•C*T> 
•rt.0 
£9. St* CO 
5£ St CM St "7.1 «o ZSB 
SZ HI SM S3 -zc rotl*) so m sstcc n 7.1 »0zz2-

3,S HI sz.z m. JL MI Ml <8 tiu toZC'h 
\ \  y± 3t 3S 1Q.S riOT34 
Z\ ^8 25 tl.c t1 *OlO| 
H3 51 1M t?s ll.ms D0T7W 
31 £ i!e_ 11,0 Zo 1m >oo?fc 
i un ISA IZS m Ius >oo*3 

V—.. s-,u" •?ie i'A 10 na ii iv,& ool") 

A" ft— • sere eonaction • C, 

1\ 
H finer . Af*yw. &*>K\[ui 



METCALF & EDDY 
GRAIN SIZE ANALYSIS-HYDROMETER METHOD 

uscfe - , tvrtfrjl) ^ no 2332. 

Location of Project Aiy Boring No. Sample No s n 
Zo'-zz.' Description of Soil. .Depth of Sample 

tested By I 

Hydrometer analysis 

Hydrometer no. ^ 

Dispersing agent 

Zero correction _ 

kJo 

. G, of solids 

Date of lesting C H&*7 

. z'ls t.oo 

X Amount HVc 
Meniscus correction 

Wt. of soil. W. 17. oo 

Date 

i.s 

12 
io 

TSma 
of 

(••dins 

21 \% 

Elapsad 
tim«. 
min 

•5~ 

Tbmp., 
«C 

Actual 
Hyd. 

reading 
P. 

£3 
H2 
3*7 
3 1 
IS 
to 

Con. 
Hyd. 

reading 

HI 
34 
2s 
TJL 
17 

finer 

26.i. 

h»d. 
Corr 

only tor 
maniscua 
P 

SA 
43 
3jl 32 
11 
ID 

L 
trem 
ttofa 
as 

•7.4 
12 
id.i 
o.i 
m.o 
UA 
\H.7 
ir.c. 

At* * **» cotrecton • C, to dim m PJsyw, 

•4 

»©137 
D. mm 

.052-7 

.ov/k 
03ST 
033^ 
>0Z1H 

~JJ$Z 
,O0Cfi 

D'Kyfut 

impcv.iasd t#\ 



(ll.^ 

metcalf & eddy 
grain size analysis-hydrometer method 

Project u$c6 - ft. tbtfcaj .JobNo. z.33& 

Location of Project OUfegAJl M.y. Boring No. Mm ? Sample No. 57 
Description of Soil -

lasted By Uj 'CWEfflTtf I 

Hydrometer analysis <© 

Hydrometer no. IS2. H G. of solids • 

Dispersing agent Amount 

Zero correction 

.Depth of Sample 70 -ZZ 9 

Date of Testing TUUi L Mt? 

• 7r(»S" hoo 

Ij'/o Wt. of soil, W. /?6/0 

Meniscus correction 

Oat 

Time 
ot 

reading 

Elapse 
time, 
min 

*mp., 
«C 

Actual 
Hyd. 

wading 
K 

Corr. 
Hyd. 

reading 
*. 

at 
Finer 

Hyd. 
Corr. 

on ly tor 
meniaeua 

A 

L 
torn 
Stole 
e-5 /T 

K 
torn 
torie 
•4 0. mm 

0 Zo •0157 
0,% + • 

1 5*7 S4 SB t>s .03T7 
1.5 S/.S v.i 7.7 .0^1 o 
Z MU 33.1 5b #.l .027U 
V 44 m H? . * 

H 41 se 27.7 t.H ,0Z-»O 
&.S 33 tl.1 *4 10,7 .o»s4 
2-2. 24 IS. 3 If iz.1- .0/02-

t SS'S" IH* 10.1. 18 £ 13,?r .0047 
W8 

°! 
(f<(» 13 lf.2 '09VZ. 

7n 
• ' • * .* 
• % • 5 3.C. 5 w.s 'OOZo 

1 

U 

aa saw correction • c, 
- v 2;u 

at floor •> DmK\fui 



metcalf & eddy 
GRAIN SIZE ANALYSIS-HYDROMETER METHO J 

prehct usc.s ~et. t^trgao job ma z13z 

Location of Project Boring HaJAk) SampleNa 

Description of Soil. ' Depth of Sample |Q - 11*2. 

Tfested By ^ 1 

Hydrometer analysis © 

Hydrometer no. LS*2̂  ti Qt of solids -. 

Date of lasting (a ^1^8*7 

(.00 

Dispersing agent Uo-fQ Amount 

Zero correction Meniscus correction 

wi of»ii. w. r 

Data 

^ 7/s/p? 

Tim* 
or 

(••ding 

15 £ J 

Elapeed 

.tr 
•r 

\°> 
31 
ai.s 
nz. 

*mp.. 
•c 
zo 

a* pi 

Actual 
Hyd. 

mading 
* 

3o 
Z? 
23 
24? 
17-s 
15" 
K 
\ 0 

Cere 
Hyd. 

mading 
a 

li 
2^ 
2M 
to 
\1 

M 
12, 
0 

finer 

Hyd. 
Cerr. 

only for 
meniscus 
n 

M Z1.I 
ISA 
IT? 
19.* 

12.1 

7-S 
6h 

zs" 
SI 
2fe 
ts 
z\ 
!i£ 

IT 
II 
10 

feme 
m 

ffi£ 
u.z 
il.S 
r.1 

».2f 

n.i 

fir 

aaaa ̂  — —*. _ — W8 UNINUOn 

qo w>.1& 
finer • RJ*yw. 

K 
ron 
febta 

l®!s2 
A ran 

|0g£8 
:0(,16 
'0171 

[OjUr 
,0110-
ml 
•oosft 
oovo 

D~K)fui 



METCALF & EDDY 
GRAIN SIZE ANALYSIS-HYDROMETER METHOD . 

tlSCfe— F-T. "TtTTTSlJ -Z.%%2-

Location of Project f%Ug&t;£ y ®°rinB No- S Sample No. S*̂  

Description of Soil . Depth of Sample 9 OlMiA 

listed By *0 • Of I dateoftesting^yltj C ^ 
Hydrometer analysis (̂ ) 

Hydrometer no. 1^2. H G. of solids • Z* a B I» 

Dispersing agent M* POfr Amount  ̂% _ Wt of soil. W. loB- I &> 

Zerp correction —— Meniscus correction I 

Dei 

Tim* 
of 

reading 

Elapeed 
time, 
min 

»mp., 
«C 

Actual 
Hyd. 

reading 
*. 

Cert 
Hyd. 

reading 
A 

* 
Finer 

Hyd. 
Corr. 

only tor 
rnenieeua 

A 

i 
(rem 
TkWe 
e-5 i/F 

A 
torn 
'hole 
M 0. mm 

7Vr? Uo*> -lS Zo n ffc.S 21 u.i .01*7 .men 
•r H u tor? i? • • •cnio 
i i IS <).2> 13*  W.I .osvf 

l l .O  s ft lH-3 •OHzy 
L to S ->* 7.>  H. f  m.s ,0"5(.S 
b 10 *7 (**% 11 »H.S •oso t  

9 (s f,S \o Wi7 , .026^ 
%s. 8S $G U innf •0 /71  

Zl'S & £ HtS H .6 ,om 
12- (0 b ZV 7 is\z tOOLl 

ll £ 2- (o IS  ̂ rOOVt  

*er®correction • C, *;ISnor - DmK\[ui 

vw"» 3 89.71 



metcalf & eddy 
grain size analysis-hydrometer method 

Project ft* tdtt&AJ johufl ^3 ̂  

Location of Project kl.Jf* Boring No. ̂ 4 iU S Sample No ^7 

Description of Soil 

Tested By U/« CHCCCH* 
. Depth of Sample  ̂

Hydrometer analysis S> 
Hydrometer no. H 

Date of Testing J-UUj L lf>7 

Dispersing agent 

Zero' correction _ 

AJ«P0 'J-
. G. of solids • 

- Amount 

Meniscus correction, 

i.oo 

wt. of soil, w, loy.ck 

V <irt 
Dei* 

ih. 

Time 
or 

readies 
21 08 

ys: *r 

Elapsed 
lima, 
min 

i.r 

|0."5 
(8.5 

c3 
\5& 
663 

temp., 
•c 
%o 

Actual 
Hyd. 

reading 
K 

•KmO 
4 co 
60 
g7 
55 

v/ 
36.5 
31 
z-c 
2d 

Core 
Hyd. 

reading 
A. 

$7 
SV 
ST. 
2i. 
3?y 
ts 
23 
n 
—^ tis> 

Finer 

Hyd. 
Con. 

only tor 
meniscus 
a 

5v7 
r/,i 
Hi." 
x.3 
32.o 
16.8 
22. © 

l b ?  

SS 
su 
rzs 
Ht 
37.5 
n 
27 
21 
is.? 

%ma 
s-s 

u$ 
7.1 
7.7 

w.lf 
u.« 

12 ̂  
IJ.7S 

pomm m (tev. taes) 

. aero correction • C, . 

25 3,ves 
3M n.rt 
tl hinp 

% finer • RJ»)W. 

K 
Sem 
fetfa 

*0137 
0. mm 

.0*7*-
sOZSB 
,offo 
•OHO 
*0101 
t06?(* 

m13 
>0920 

DmK̂ LA 



appendix b 

monitoring well completion diagrams 

'if. 

€0 

/ 
/ 



GROUND WATER INSTALLATION project: JOB NO. gliz well no. 
drilling contractor: 
ft P R !m ter++-Ac*—J? 

COORDINATES: 

be' un : t/2-/e 
pllv'shed 4/s/p? 

supervisor: ^«^<r *i>/ 
driller: f, 

well site: water level depth/elev 
PS C*Q<i*r( 

RFFERENCE POJNT & ELEVATION1 

d&rtfr* tc. /cut 

btucbai ittn i* ̂  
geologic log 

i 

METHOD DRILLED : 6'A* HSR t V1;; J+? 
• • • • • > 

' */ 
«• 

^—top of surface casing: 2.1 
top of riser casing: 2 * 

a« 

• • A - . • 

~y- surface casing: tvpe : 
P. a J 

/— ground surface 
dia. : 4' 

bottom of surface casing 

tvm: ~ / • backfill: 
jfftlbrttfr afltlbpb 

dia.: 2* riser casing: type: p^c 

'top of seal 

annular 4ular seal: type: 
/Pi 

BOTTOM OF SEAL 

•TOP OF SCREEN 

•FILTER MATERIAL: 
7 ka*| * 

type 0pb*M 

SCREEN: DIA.: 2" TYPE: P^C. 

OPENING WIDtH: # 0t TYPE: 6/* 

BOTTOM OF SCREEN 

•BOTTOM OF BUMF 

METHOD DEVELOPED: 

TIM r DEVELOPED : 

4 Ueurs 

HOLE DIAMETER 
- BOTTOM OF HOLE 

depth in 

o 

2.e> 

/£> 

23-

22* 

ft* 

331 

COMMENTS: 

elev.in 

B.B7 

1,1.5 

&8.1 

h3.^ 

h 1.5 

2<?.5 

:$>s 

r$s metcshseday 



GROUND WATER INSTALLATION 
drilling contractor; 
<*• R /n f 

•betiun: a/f/w i supervisor; .£,•> bt 
| finished- driller: -gtt e 

project: _ jobnot 
ff fa** ^st2-cooroinates: 

WELL NO. 

well site: 
ja »> 

iwater level depth/elev 
i £r*eu+.if 

REFERENCE POINT & ELEVATION^ 
s- ivj's < (0<»< /> 
evj'w" 

generalized geologic log 

method drilled : 
*/• i v. tfSfi 
method developed : 

timp developed : 
^ 54 hour* 

.top of surface casing: 
• top of riser casing: 

/—ground surface 
- surface casing: dia. 4" 

TYpE St** f 

bottom of surface casing 

• backfill: 
/O *»fj 

type: a'/*"'' /"y»r 

dia: / ' riser casing: type: P\/C. 

top of seal 

.•i 

annular seal: . type: j/fe" 
/S&riri 

•" bottom of seal 

•top of screen 

• filter material: type: 

screen: dia: £ * type: 
opening width:,0/ 

s/pl* 

bottom of screen 

•bottom of sump 

hole diameter • bottom of hole 

depth in 

2.3 
2. © 

z.7 

ZD 

jl±1 

^±1 

elev.in 

41. ii 

£8/? 

5t'z. 

HHA 

3H^ 

33.^1 

comments: 

tfiS mmpwm a frtrti i 



j5 

GROUNDWATER INSTALLATION PROJECT. _ _  ̂ JOB NO. 1 well MO ioHe* 2.3 3 2. })),?/'- T DRILLING CONTRACTOR: 
R + R  l * t t Y v i  

COORDINATES: 
BE'.UN to /3/£/ j SUPERVISOR: at, 2 •*•**»/ 
FIUSHED:eft/gy] DRILLER: J. B»ck**h 

WELL SITE: {WATER LEVEL DEPTH/ELEV 

REFERENCE POINT & ELEVATION1 

3"t " "S *4fof posh p. 4—4- "m 

m0 + • 4t * j * 4 
*Cne*"Q& 

generalized i5_ 
GEOLOGIC LOG 3 

i I 

method drilled : 
Afo//vit> Sttot 
fJufOt* 

method developed: 

timc developed : 
^ hour* 

• • 
• .» 

.1 

TOP OF SURFACE CASING: 
TOP OF RISER CASING: & ' 

/-GROUND SURFACE 
z3 » " » dia • 4 ' Hrf- SURFACE CASING: fypg'. 

BOTTOM OF SURFACE CASING 

• < 
• • 
*• v« 

• #'p«/ •• I 

-BACKFILL://* TYPE: fa+lct+et Tmptt 
7 £v 

OlA.: 2* ' RISER CASING: TYPE: 

-TOP OF SEAL 

• ANNULAR SEAL: TYPE: 
•£4 htctiof 3/Q 

— BOTTOM OF SEAL -

> TOP OF SCREEN 

type: £o/4° 
0rik*Ju 
Fftmlii\o0 
type: * pvc 

• filter material: 
76*,* 

screen: dia.: 2 
opening width:^ , tvpe:i&» 

bottom of screen 

-bottom of sump 

MOLE DIAMETER 
h-.«h 

bottom of hole 
f •... _ ..ia 

COMMENTS: 

DEPTH IN 

2 
2.0 

z.e> 

,/fO 

t?Q 

WO 

*A,0 

3C 0 

ELEV. IN 

5^28 
s7.1 

42*1 

40.1 

3$. i 

28.1 

27.1 

metcajiseooy 



'"5 

GROUND WATER INSTALLATION project: „ „ job no. _ 1 well no Am*/iiF ft.Toffee* 2 « 2 .  | irT&-4-
drilling contractor: 
/?f ft /*Jee tie. Htm* / 

coordinates: 

sef.un 

flmshed$/s/b? 

supervisor: 01 . Zf be t 
driller:  ̂ 8t*c Aj0> r 

well site : water level depth/elev. 

REFERENCE POINT & ELEVATION1 

generalized 
geologic log 

i 

top of 

TOP OF RISER CASING: 

J— GROUND SURFACE 

METHOD DRILLED: 

& 'A * ttf. f/sA 
METHOD DEVELOPED: 

fcatfuLj 
TlMf DEVELOPED : 

4 toum 

•V 

• •/ 
• #• 

v-

» • • 

ft 

V DIA.: 
TYPE i 

BACKFILL: 
J/4 b**j 

TYPE: 

COmem f 

DIA.: 2 * 
RISER CASING: TYPE: 

•TOP OF SEAL 

ANNULAR SEAL: 

* Arfrf* 
** BOTTOM OF SEAL 

TYPE: 
/ Smelel 

•TOP OF SCREEN 

•FILTER MATERIAL: 
Z'/l 1*1* 

SCREEN: DIA.: 2 ' 

TYPE: 
36/SO Oh* 

TYPE; PVC-
OPENING WIDTH: .Of TYPE: 

J/of 

• BOTTOM OF SCREEN 

•BOTTOM OF SUMP 

HOLE DIAMETER 
• BOTTOM OF HOLE 

depth in 

// 

t2 

COMMENTS: if/ fit FTBPfcAiy 

elev. in 

11.15 
l l l i  

8.(5 

1 .IB 

15 

j. 15 

0.1$ 

IS'.' 
MotcaKiEBdy 



I 

GROUND WATER INSTALLATION 
DRILLING CONTRACTOR: 
R * R mfevpiftf/ov>»t 

•EC.UN (e/S/01 
FINISHED: 6>/o/tf 

SUPERVISOR: fh.Z.Wel 
DRILLER: J. Buffet* Y 

PROJECT: JOS NO. 
A**,- Ft 23*Z. 

COORDINATES: 

WELL NO. Oiuj-€ 

WELL SITE : WATER LEVEL DEPTH/ELEV 

— ̂  J 
REFERENCE POINT & ELEVATION: 
M- 2*rS'S*+/ 

s* •" , * fr poet 
ralizeo 15. GENERALIZED 

GEOLOGIC LOG 

METHOD DRILLED: 

C Y* vv rii/t 
METHOD DEVELOPED : 
Set t/t*g 

TIME- DEVELOPED : 

4 Art 

- • • 

•• • .• .• 
• • • • •> • Vv *. • 

TOP OF SURFACE CASING: 

• TOP OF RISER CASING: 

j— GROUND SURFACE 

-£_J DIA.: 4 
SURFACE CASING: . jfffe f 

SOTTOM OF SURFACE CASING 

• BACKFILL: TYPE: 
8r»f L-Pn1 

DIA.: 2" 
' RISER CASING: TYPE: PVC 

•TOP OF SEAL 

ANNULAR SEAL: 

— SOTTOM OF SEAL 

TYPE: . 3(2' p*//r/% 

•TOPOF SCREEN 

-FILTER MATERIAL: TYPE: JO/SO 

SCREEN: DIA.: 2" TYPE: WC 

OPENING WIDTH:, 0f TYPE:*/'#* 

BOTTOM OF SCREEN 

HOLE DIAMETER 

• SOTTOM OF SUMP 

SOTTOM OF HOLE 

COMMENTS: 

DEPTH IN 

2.2' 
2.C 

zjl 

t! 

/J 

/3 

ZJ_ 

ELEV. IN 

11.15 
25.0 

22/ 

itio 

/M.  o  

1 2 0  
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Field Identification: 2332-301 Fort Totten Well #1 
Laboratory Number: 10,465-3 

Matrix: Water 

Date 
Parameter Analyzed 
Silver, recoverable (mg/L) 7/30/87 
Arsenic, recoverable (mg/L) 8/12/87 
Barium, recoverable (mg/L) 7/30/87 
Cadmium, recoverable (mg/L) 7/30/87 
Chromium, recoverable (mg/L) 7/30/87 
Mercury, recoverable (mg/L) 7/28/87 
Lead, recoverable (mg/L) 8/11/87 
Selenium, recoverable (mg/L) 8/14/87 

Method/Reference Concentration 
6010/1 
7060/1 
6010/1 
6010/1 
6010/1 
7470/1 
6010/1 
7740/1 

<0.01 
<0.01 
0.2 
<0.005 
0.031 
<0.0005 
0.0072 
<0.01 

» Field Identification: 2332*302 Fort Totten Well #2 
Laboratory Number: 10,465-6 Matrix: Water 

Date 
Parameter Analyzed 
Silver, recoverable (mg/L) 7/30/87 

1 Arsenic, recoverable (mg/L) 8/12/87 
Barium, recoverable (mg/L) 7/30/87 
Cadmium, recoverable (mg/L) 7/30/87 

7- Chromium, recoverable (mg/L) 7/30/87 
Mercury, recoverable (mg/L) 7/28/87 
Lead, recoverable (mg/L) 8/11/87 
Selenium, recoverable (mg/L) 8/14/87 

Method/Reference Concentration 
6010/1 
7060/1 
6010/1 
6010/1 
6010/1 
7470/1 
6010/1 
7740/1 

<0.01 
0.016 
0.23 
<0.005 
0.097 
<0.0005 
0.030 
<0.01 

Field Identification: 2332-303 Fort Totten Well #3 
Laboratory Number: 10,465-9 Matrix: Water 

Date 
Parameter Analyzed 
Silver, recoverable (mg/L) 7/30/87 
Arsenic, recoverable (mg/L) 8/12/87 
Barium, recoverable (ag/L) 7/30/87 
Cadmium, recoverable (ag/L) 7/30/87 
Chromium, recoverable (ag/L) 7/30/87 
Mercury, recoverable (ag/L) 7/28/87 
Lead, recoverable (ag/L) 8/11/87 
Selenium, recoverable (ag/L) 8/14/87 

Method/Reference Concentration 
6010/1 
7060/1 
6010/1 
6010/1 
6010/1 
7470/1 
6010/1 
7740/1 

<0.01 
<0.01 
<0.1 
<0.005 
0,032 
<0.0005 
0.0069 
<0.01 

/ 
/ (/ 



Field Identification: 2332-304 Fort Totten Well #4 
Laboratory Number: 10,465-12 

Matrix: Water 

Date 
Parameter Analyzed 
Silver, recoverable (mg/L) 7/30/87 
Arsenic, recoverable (mg/L) 8/12/87 
Barium, recoverable (mg/L) ,7/30/87 
Cadmium, recoverable (mg/L) 7/30/87 
Chromium, recoverable (mg/L) 7/30/87 
Mercury, recoverable (mg/L) 7/28/87 
Lead, recoverable' (mg/L) 8/11/87 
Selenium, recoverable (mg/L) 8/14/87 

Method/Reference Concentration 
6010/1 
7060/1 
6010/1 
6010/1 
6010/1 
7470/1 
6010/1 
7740/1 

<0.01 
<0.01 
0.15 
<0.005 
0.072 
<0.0005 
0.33 
<0.01 

, Field Identification: 2332-306 Fort Totten Well #6 Matrix: Water 
Laboratory Number: 10,465-15 

Date 
Parameter Analyzed Method/Reference Concentration 
Silver, recoverable (mg/L) 7/30/87 6010/1 <0.01 
Arsenic, recoverable (mg/L) 8/12/87 7060/1 0.018 
Barium, recoverable (mg/L) 7/30/87 6010/1 0.19 
Cadmium, recoverable (mg/L) 7/30/87 6010/1 <0.005 
Chromium, recoverable (mg/L) 7/30/87 6010/1 0.071 
Mercury, recoverable (mg/L) 7/28/87 7470/1 <0.0005 
Lead, recoverable (mg/L) 8/11/87 6010/1 0.016 
Selenium, recoverable (mg/L) 8/14/87 7740/1 <0.01 

f 

, Field Identification: 2332-308 Well Samp Blk Matrix: Water 
Laboratory Number: 10,465-18 

Date 
Method/Reference «' Parameter Analyzed Method/Reference Concentration 

Silver, recoverable (mg/L) 7/30/87 6010/1 <0.01 
1 Arsenic, recoverable (mg/L) 8/12/87 7060/1 <0.01 
Barium, recoverable (mg/L) 7/30/87 6010/1 <0.1 
Cadmium, recoverable (mg/L) 7/30/87 6010/1 <0.005 
Chromium, recoverable (mg/L) 7/30/87 6010/1 <0.01 
Mercury, recoverable (mg/L) 7/28/87 7470/1 <0.0005 
Lead, recoverable (mg/L) 8/11/87 6010/1 <0.005 
Selenium, recoverable (mg/L) 8/14/87 7740/1 <0.01 



Field identification: 2332-305 Fort Totten Well #5 Matrix: Water 
Laboratory"Number10,465-22 : 

. Date 
Parameter Analyzed Method/Reference Concentration 
Silver, recoverable (mg/L) 7/30/87 6010/1 <0.01 
Arsenic, recoverable (mg/L) 8/12/87 7060/1 <0.01 
Barium, recoverable (mg/L) 7/30/87 6010/1 <6.1 
Cadmium, recoverable (mg/L) 7/30/87 6010/1 <0.005 
Chromium, recoverable (mg/L) 7/30/87 6010/1 <0.025 
Mercury, recoverable (mg/L) 7/28/87 7470/1 <0.0005 
Lead, recoverable- (mg/L) 8/11/87 6010/1 <0.005 
Selenium, recoverable (mg/L) 8/14/87 7740/1 <0.01 

References: 1) EPA SW 846, 2nd Edition 



Lab Number: 
LABORATORY CONTROL SAMPLE 

10429 Site: Fort Totten 
WS 378 CONC. 12 (DOUBLE CONC.) 

True Value Found % Recovery Method 
Silver 0.092 0.038 41 7760 
Arsenic 0.124. 0.123 99 7060 
Barium 0.924 0.841 91 7080 
Cadmium 0.0148 0.012 81 7130 
Chromium 0.134 0.131 98 7190 
Mercury 0.016 0.017 107 7470 
Lead 0.126 0.117 93 7420 
Selenium 0.0186 0.0161 87 7740 

/ • 
i 

Resource Analysts, Incorporated 



calibration verification 

Lab Number: 10429 Site: Fort Totten 
Units: mg/L 

METALS: 
True Value Found 3d* Method 

Arsenic 0.050 0.048 96 7060 

Barium 20.0' 20.0 100 7080 

Cadmium 0.50 0.492 98 7130 

Chromium 1.0 0.985 98. 5 7190 

Lead 10.0 10.0 100 7420 

Mercury 0.0050 0.00515 103 7470 

Selenium 0.050 0.049 99 7740 

Silver 1.0 0.998 99. 8 7760 

1) Control Limits: Mercury and Tin 80-120; Other Metals 90-110 
2) Indicate Analytical Method Used: P-ICP; A-Flame AA,; F-Furnace AA 

CALIBRATION VERIFICATION SOURCES 

Dilution of Commercial AA Standard unless otherwise specified. 

! ti 

Resource Analysts, Incorporated 



quality assurance/quality control 

mercury 

1. Blank Data 
Blank Number 
HgB 68 

2. Accuracy 

Sample Field I.D. 
10429-27 2332-328 
3. Precision 

Sample Field I.D. 
10429-27 2332-328 

Results 
(qq/q) 

<0.05 

Original 
Concentration Spike Level 

(ug/q) (qq/q) 

0.207 

Replicate 1 
(qq/q) 
0.209 

1.0 

Replicate 2 
(uq/q) 

0.204 

Total 
Concentration 

Found 
(uq/q) 

1.23 

Average 
(uq/q) 

0.207 

Recovery 
102 

% 
Relative 
Range 
2.4 

SILVER 

1. Blank Data 
Blank Number 
MB 366 

2. Accuracy 

Sample Field I.D. 
10429-3 2332-320 
10429-21 2332-326 
3. Precision 

Sample Field I.D. 
10429-3 2332-320 
10429-21 2332-326 

Results 
(uq/q) 

<0.5 

Original 
Concentration 

(uq/q) 

<1 
<1 

Replicate 1 
(qq/q) 

<i 
<i 

Spike Level 
(qq/q) 
7.2 
6.0 

Replicate 2 
(qq/q) 

<1 
<1 

Total 
Concentration 

Found % 
(ua/g) Recovery 

7.0 
5.8 

Average 
(qq/q) 

<1 
<1 

97 
97 

Relative 
Range 

NC 
NC 

/ 

Resource Analysts, Incorporated 



ARSENIC 

1. Blank Data 
Blank Number 
MB 366 

2. Accuracy 

Sample Field I.D. 
10429-3 2332-320 
10429-21 2332-326 
3. Precision 

Sample Field I.D. 
10429-3 2332-320 
10429-21 2332-326 

Results 
(uq/q) 
<1 

Original 
Concentration Spike Level 

(uq/q) (uq/q) 

19 
20 

Replicate 1 
(uq/q) 

20 
21 

7.2 
6.0 

Replicate 2 
(uq/fl? 

18 
19 

BARIUM 

Total 
Concentration 

Found 
(uq/q) " 

22.5 
22.8 

Average 
(ug/g) 

19 
20 

Recovery 

49 
47 

Relative 
Range 
10.5 
10 

1. Blank Data 
Blank Number 
MB 366 

2. Accuracy 

Sample Field I.D. 

10429-3 2332-320 
10429-21 2332-326 
3. Precision 

Sample Field I.D. 

10429-3 2332-320 
10429-21 2332 326 

Results 
(uq/q) 

<10 

Total 
Original " Concentration 

Concentration Spike Level Found % 
(uq/q) (uq/q) (uq/q) Recovery. 
94 
5 

Replicate 1 
(uq/q) 

93 
58 

724 
602 

Replicate 2 
(uq/q) 

95 
56 

757 
617 

Average 
(uq/q) 

94 
57 

91 
102 

Relative 
Range 

2 
3.5 

v 
izm Resource Analysts, Incorporated 



CADMIUM 

1. Blank Data 
Blank Number 
MB 366 

2. Accuracy 

Sample Field I.D. 

10429-3 2332-320 
10429-21 2332-326 
3. Precision 

Sample Field I.D. 

10429-3 2332-320 
10429-21 2332-326 

Results 
(uq/q) 
<0.5 

Original 
Concentration 

(uq/q) 

0.72 
<0.6 

Replicate 1 
(uq/q) 

0.69 
<0.6 

Spike Level 
(uq/q) 

72 
60.2 

Replicate 2 
(uq/q) 

0.74 
<0.6 

Total 
Concentration 

Found 
(uq/q) 

71 
55 

Average 
(uq/q) 

0.72 
<0.6 

Recovery 

98 
90 

Relative 
Range 

6.9 
NC . 

CHROMIUM 

1. Blank Data 

Blank Number 

MB 366 

2. Accuracy 

Sample Field I.D. 

10429-3 2332-320 
10429-21 2332-326 
3. Precision 

Sample Field I.D. 

10429-3 2332-320 
10429-21 2332-326 

Results 
(uq/q) 

<i 

Original 
Concentration Spike Level 

(uq/q) (uq/q) 

39 
27 

Replicate 1 
(uq/q) 

38 
26 

725 
602 

Replicate 2 
(uq/q) 

39 
27 

Total 
Concentration 

Found % 
(uq/q) Recovery 

796 
640 

Average 
(Uq/q) 

39 
27 

104 
102 

relative 
range 

2.6 
3.7 

Resource Analysts, Incorporated 



BARIUM 

1. Blank Data 
Blank Number 
MB 367 

2. Accuracy 

Sample Field I~.D. 

10465-3 2332-301 

Results 
(mq/L) 
<0.1 

Original 
Concentration 

tmq/L) 

0.2 

Spike Level 
(mq/L) 

5.0 

Total 
Concentration 

Found 
(mq/L) 

4.94 

Recovery 

95 

3. Precision 

Sample Field I.D. 

10465-3 2332-301 

Replicate 1 
(mq/L) 

0.1 

Replicate 2 
(mg/L) 

0.2 

Average 
(mq/L) 

0.2 

Relative 
Range 

50 

CHROMIUM 
1. Blank Data 

Blank Dumber 

MB 367 

2. Accuracy 

Sample Field I.D, 

10465-3 2332-301 

Results 
(mq/L) 

<0.01 

Original 
Concentration Spike Level 

(mq/L) (mq/L) 

Total 
Concentration 

Found % 
(mq/L) Recovery 

0.031 5.0 5.4 107 

3. Precision 

Sample Field I.D. 

10465-3 2332-301 

Replicate 1 
(mq/L) 

0.032 

Replicate 2 
(mq/L) 

0.029 

Average 
(mq/L) 

0.031 

% 
Relative 
Range 

9.7 

Resource Analysts, Incorporated 



LEAP 

1. Blank Data 
Blank Number 

MB 367 
2. Accuracy 

Sample Field I.P.. 

10465-3 2332-301 

Results 
(mq/L) 
<0.1 

Original 
Concentration Spike Level 

(mq/L) (mq/L) 

<0.1 5.0 

Total 
Concentration 

Found 
(mq/L) 

4.97 

Recovery 

99 

3. Precision 
Replicate 1 Replicate 2 Average 

Sample Field l.D. (mq/L) {mq/L) ,(mg/L) 

10465-3 2332-301 <0.1 <0.1 <0.1 
NC • not calculable due to results below detection limit. 

SELENIUM 

Relative 
Range 

nc 

2. 

Blank Data 
Blank Number 

MB 367 

Accuracy 

Sample Field l.D. 

10465-3 2332-301 

Results 
(mq/L) 

<0.01 

Original 
Concentration Spike Level 

(mq/L) (mq/L) 

<0.01 0.05 

Total 
Concentration 

Found % 
(mq/L) Recovery 

0.0111 22 

3. Precision 

Sample 

10465-3 

Replicate 1 Replicate 2 
Field l.D. (ao/L) (mg/L) 

2332-301 <0.01 <0.01 

Average 
(mq/L) 

<0.01 

nc not calculable due to results below detection limit. 

Relative 
Range 

nc 

Resource Analysts, Incorporated 



SILVER 

1. Blank Data 
Blank Number 
MB 367 

2. Accuracy 

Sample Field I.P. 

10465-3 2332-301 

Results 
(mq/L) 
<0.02 

Original 
Concentration Spike Level 

(ma/L) (mq/L) 

<0.01 0.05 

Total 
Concentration 

Found % 
(ma/L) Recovery 

0.053 106 

3. Precision 

Sample Field I.D. 

10465-3 2332-301 

Replicate 1 
(mq/L) 

<0.01 

Replicate 2 
foq/L) 

<0.01 

Average 
(mq/L) 

<0.01 

% 
Relative 

Range 

NC 

CADMIUM 

1. Blank Data 
Blank Number 

MB 367 

2. Accuracy 

Sample Field I.D. 

10465-3 2332-301 

Results 
(ma/L) 

<0.005 

Original 
Concentration Spike Level 

(ma/L) (ma/L) 

Total 
Concentration 

Found % 
(ma/L) Recovery 

<0.005 0.5 0.477 94 

3. Precision 

Sample 

10465-3 

Replicate 1 
Field I.D. (mq/L) 

2332-301 <0.005 

Replicate 2 
(ma/L) 

<0.005 

Average 
(ma/L) 

<0.005 

Relative 
Range 

NC 

NC Not calculable due to result below detection limit, 

/ t 
n 

Resource Analysts, Incorporated 



SELENIUM 

1. Blank Data 
Blank Number 
MB 366 

2. Accuracy 

Sample Field I.D. 

10429-3 2332-320 
10429-21 2332-326 

3. Precision 

Sample Field I.D. 

10429-3 2332-320 
10429-21 2332-326 

Results 
(uq/q) 
<1 

Original 
Concentration 

(uq/q) 

<1 
<1 

Replicate 1 
(uq/q) 

<1 
<1 

Spike Level 
(uq/q) 

7.2 
6.0 

Replicate 2 
(uq/q) 

<i 
<i 

Total 
Concentration 

Found % 
(uq/q) Recovery 

4.1 
2.6 

Average 
(uq/q) 

<1 
<1 

57 
43 

% 
Relative 
Range 

NC 
NC 

NC Not calculable due to result below detection limit. 

LEAD 

1. Blank Data 

Blank Number 

MB 366 

2. Accuracy 

Sample Field l.D, 

10429-3 2332-320 
10429-21 2332-326 

3. Precision 

Sample Field I.D. 

10429-3 2332-320 
10429-21 2332-326 

Results 
(uq/q) 

<1 

Original 
Concentration Spike Level 

(uq/q) (uq/q) 

40 
45 

Replicate 1 
(uq/q) 

40 
47 

724 
602 

Replicate 2 
(uq/g) 

40 
43 

Total 
Concentration 

Found % 
(uo/q) Recovery 

684 
578 

Average 
(uq/q) 

40 
45 

89 
89 

Relative 
Range 

0 
8.9 

Resource Analysts, Incorporated 



ARSENIC 

1. Blank Data 
Blank Number 
MB 367 

2. Accuracy 

Sample Field I.D. 

10465-3 2332-301 

Results 
(mq/L) 
<0.01 

Total 
Original Concentration 

Concentration Spike Level Found % 
(ma/L) (ma/L) (ma/D Recovery 

<0.1 0.05 0.0427 85 

3. Precision 
Replicate 1 

Field I.D. (mq/L) 
Replicate 2 
(mq/L) 

Average 
(na/L) Sample 

10465-3 2332-301 <0.01 <0.01 <0.01 
NC « Not calculable due to result below detection limit. 

MERCURY 

1. Blank Data 

Blank Number 

MB 367 

2. Accuracy 

Sample 

10465-3 

Field I.D. 

2332-301 

Results 
(pq/L) 

<0.0005 

Original 
Concentration Spike Level 

(ma/L) (Pg/M 

Relative 
Ranae 

NC 

<0.0005 0.01 

Total 
Concentration 

Found % 
(mq/L) Recovery 

0.00755 76 

Precision 
Replicate 1 

Field I.D. (ma/L) 
Replicate 2 Average 

tnq/L) Sample 

10465-3 2332-301 <0.0005 <0.0005 <0.0005 

NC « Not calculated due to result below detection limit. 

Relative 
Range 

NC 

If: 

Resource Analysts, Incorporated 



Lab Number: STD 50 PPB (run as a sample) 
Sample Designation: C3841 
Date Analyzed: 8/3/87 
Matrix: Soil 

VOLATILE ORGANICS CONC. OF CONC. % DETECTION VOLATILE ORGANICS 
STANDARD FOUND RECOVERY LIMIT 

- (ug/g) (ug/g) (ug/g) 
CHLOROMETHANE 6.2 * 0.0 1.0 
VINYL CHLORIDE 6.2 * 0.0 1.0 
CHLOROETHANE 6.2 6.8 109.7 0.5 
BROMOMETHANE 6.2 * 0.0 0.5 
METHYLENE CHLORIDE 6.2 3.7 59.7 0.5 
1,1-DICHLOROETHYLENE 6.2 5. .8 93.5 0.5 
1,1-DICHLOROETHAHE 6.2 5.5 88.7 0.5 
1,2-trans-DICHLOROETHYLENE 6.2 5.9 95.2 0.5 . 
CHLOROFORM 6.2 5.6 90.3 0.5 
1,2-DICHLOROETHANE 6.2 6.0 96.8 0,5 
1,1,1-TRICHLOROETHANE 6.2 5.6 90.3 0.5 
CARBON TETRACHLORIDE 6.2 5.7 91.9 0.5 
BROMODICHLOROMETHANE 6.2 6.1 98.4 0,5 
1,2-DICHLOROPROPANE 6.2 6.1 98.4 0.5 
1,3-trans-DICHLOROPROPENE 4.8 6.2 129.2 0.5 
TRICHLOROETHYLENE 6.2 6.2 100.0 0.5 
BENZENE 6.2 6.1 98.4 0.5 
1,3-ci S-DICHLOROPROPENE 7.8 6.1 .78.2 0.5 
1,1,2-TRICHLOROETHANE 6.2 6.7 168.1 0.5 
2-chlor0ethyl vinyl ether 6.2 6.2 100.0 0.5 
DIBROMOCHLOROMETHANE 6.2 6.5 104.8 0.5 
BROMOFORM 6.2 6.5 104.8 0.5 
TETRACHLOROETHYLENE 6.2 6.4 103.2 0.5 
1,1,2,2-TETRACHLOROETHANE 6.2 6". 6 106.5 0.5 
TOLUENE 6.2 6.6 106.5 0.5 
CHLOROBENZENE 6.2 6.1 98.4 0.5 
ETHYLBENZENE 6.2 5.9 95.2 0.5. 

ACETONE 6.2 5.7 91.9 2.5 
CARBON DISULFIDE 6.2 5.9 95.2 0.5 
THF 6.2 6.2 100.0 2.5 
MEK 6.2 6.6 106.5 2.5 
VINYL ACETATE 6.2 5.6 90.3 1.0 
MIBK 6.2 5.6 90.3 2.5 
2-HEXANONE 6.2 6.0 96.8 2.5 
STYRENE 6.2 6.1 98.4 0.5 
XYLENES 17.0 16.0 94.1 0.5 

* The retention times have changed and Chloromethane eluted 
before scan start delay began. Vinylchloride and Bromomethane1s 

. baseline detection is poOr due to new column bleed. 
.  ' - / ; • • •  • '  '  

BDL « BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 8240 
Resource Analysts, Incorporated 



Lab Number: .......... 
Sample Designation: 
Date Analyzed: 
Matrirt: 

VOLATILE ORGANICS 

CHLOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
BROMOMETHANE 
METHYLENE CHLORIDE 
1,1-DICHLOROETHYLENE 
1.1-DICHLOROETHANE 
1.2-trans-DlCHLOROETHYLENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1.1.1-TRICHLOROETHANE 
•CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1.2-DICHLOROPROPANE 
1.3-trans-DICHLOROPROPENE 
TRICHLOROETHYLENE 
PFM7 PMP 
1,3-cis-DICHLOROPROPENE 
1.1.2-TRICHLOROETHANE 
2-chloroeThyl Vinyl ether 
dibromochloromethane 
bromoform 
TETRACHLOROETHYLENE 
1,1,2,2-TETRACHLOROETHANE' 
toluene 
CHLOROBENZENE 
ETHYLBENZENE 

ACETONE 
carbon disulfide 
THF 
MEK 
vinyl ACETATE 
mibk 
2-hexanone 
styrene 
XYLENES 
surrogate standards recovery 

d 4-DICHLOROETHANE 
d8-TOLUENE 
BROMOFLUOROBENZENE 

WP017C1 HALO 
C3823 
8/3/87 
Water 

TRUE CONC. DETECTION % 
VALUE FOUND LIMIT RECOVERY 

(ug/L) (ug/L) (ug/L) 
BDL BDL 10 
BDL BDL 10 
BDL BDL 5 
BDL BDL 5 

98.0 65.9 5 67 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 

60.4 39.3 5 65 
90.2 85.0 5 94 
73.8 25.4 5 34 
92.7 22.8 5 24 
84.5 77.7 5 92 

BDL BDL 5 
BDL BDL 5 

55.1 22.3 5 40 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 

71.7 89.0 5 124 
97.8 122 . 5 125 
48.0 19.0 "5 39 
BDL BDL 5 ....... 

BDL BDL 5 
79.1 55.6 5 70 

BDL BDL * 5 

BDL . BDL 25 
BDL BDL 5 4 
BDL BDL 25 
BDL BDL 25 
BDL BDL 10 
BDL * BDL 25 
BDL BDL 25 
BDL BDL 5 
BDL BDL 5 

recovery acceptance limits 
(%) (%) 
100 70 - 121 
106 81 - 117 
102 74 - 121 

BDL = BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 

METHOD 8240 Resource Analysts, Incorporated 



Lab Number: Blank 
Sample Designation: C3816 
Date Analyzed: 8/3/87 
Matrix,: Water 

VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT 
(ug/L) (ug/L) 

CHLOROMETHANE BDL 10 
VINYL CHLORIDE BDL 10 
CHLOROETHANE BDL 5 
BROMOMETHANE BDL 5 
METHYLENE CHLORIDE 3 5 
1,1-DICHLOROETHYLENE BDL 5 
1,1-DICHLOROETHANE BDL 5 
1,2-trans-DICHLOROETHYLENE BDL 5 
CHLOROFORM BDL 5 
1,2-DICHLOROETHANE BDL 5 
1,1,1-TRICHLOROETHANE BDL 5 
CARBON TETRACHLORIDE BDL 5 
-BROMODICHLOROMETHANE BDL 5 
1,2-DICHLOROPROPANE BDL 5 
1,3-trans-DICHLOROPROPENE BDL 5 
TRICHLOROETHYLENE BDL 5 
BENZENE BDL 5 
1,3-cis-DICHLOROPROPENE BDL 5 
1,1,2-TRICHLOROETHANE BDL 5 
2-CHLOROETHYL VINYL ETHER BDL 5 
DIBROMOCHLOROMETHANE BDL 5 
BROMOFORM BDL 5 
TETRACHLOROETHYLENE BDL 5 
1,1,2,2-TETRACHLOROETHANE BDL v 5 
TOLUENE 1.6 5 
CHLOROBENZENE BDL 5 
ETHYLBENZENE BDL 5 
ACETONE BDL ' 25 
CARBON DISULFIDE BDL - 5 
THF BDL 25 
MEK BDL 25 
VINYL ACETATE BDL 10 
MIBK BDL 25 
2-HEXANONE BDL 25 
STYRENE BDL 5 
XYLENES BDL 5 

SURROGATE STANDARDS RECOVERY 
RECOVERY ACCEPTANCE LIMITS 

, (%) (%) 
d4-DICHLOROETHANE 90 76 - 114 
d8-TOLUENE 94 88 - 110 
BROMOFLUOROBENZENE 102 86 - 115 

BDL = BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 8240 Resource Analysts, Incorporated 



Lab Number: MeOH Blank 7/29 
Sample Designation: C3839 
Date Analyzed: 8/3/87 
Matrix: Solid 

VOLATILE ORGANICS CONCENTRATION DETECTION 
CHLOROMETHANE 

(ug/g) (ug/g) 
CHLOROMETHANE BDL 1 
VINYL CHLORIDE BDL 1 
CHLOROETHANE BDL 0.5 
BROMOMETHANE BDL 1 
METHYLENE CHLORIDE 1.4 0.5 
1,1-DICHLOROETHYLENE BDL 0.5 
1,1-DICHLOROETHANE BDL 0.5 
1,2-trans-DICHLOROETHYLENE BDL 0.5 
CHLOROFORM BDL 0.5 
1,2-DICHLOROETHANE BDL 0.5 
1,1,1-TRICHLOROETHANE BDL . 0.5 
CARBON TETRACHLORIDE BDL ' 0.5 
BROMODICHLOROMETHANE BDL 0.5 
1,2-DICHLOROPROPANE BDL 0.5 
1,3-trans-DICHLOROPROPENE BDL 0.5 
TRICHLOROETHYLENE BDL 0.5 
BENZENE BDL 0.5 
1,3-cis-DICHLOROPROPENE BDL 0.5 
1,1,2-TRICHLOROETHANE BDL 0.5 
2-CHLOROETHYL VINYL ETHER BDL 0.5 
DIBROMOCHLOROMETHANE BDL .0.5 
BROMOFORM BDL X>.5 
TETRACHLOROETHYLENE BDL 0.5 
1,1,2,2-TETRACHLOROETHANE BDL 0.5 TOLUENE 1.0 0.5 
CHLOROBENZENE BDL *0.5 
ETHYLBENZENE BDL 0.5 
ACETONE BDL 2.5 
CARBON DISULFIDE BDL 0.5 THF BDL 2.5 MEK BDL 2.,5 VINYL ACETATE BDL 1 MIBR BDL 2.5 2-HEXANONE BDL 2.5 STYRENE BDL 0.5 XYLENES BDL 0.5 
SURROGATE STANDARDS RECOVERY 

RECOVERY ACCEPTANCE LIMI' 
<%) (%) 

d4-DICHLOROETHANE 83 70 - 121 d8-TOLUENE 98 81 - 117 BROMOFLUOROBENZENE 96 74 - 121 
I 
t i  

BDL = BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 8240 Resource Analysts, Incorporated 



Lab Number: 
Sample Designation: 
Date Analyzed: 
Matrix: 

10,429-1 
2332-320 Fort Totten Soil #1 
8/3/87 
Solid 

VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT 
(ug/g) (ug/g) 

CHLOROMETHANE BDL 1 
VINYL CHLORIDE BDL 1 
CHLOROETHANE BDL 0.5 
BROMOMETHANE BDL 1 
METHYLENE CHLORIDE BDL 0.5 
1,1-DICHLOROETHYLENE BDL 0.5 
1.1-DICHLOROETHANE BDL 0.5 
1.2-trans^DICHLOROETHYLENE BDL 0.5 
CHLOROFORM BDL 0.5 
1,2-DICHLOROETHANE BDL 0.5 
1.1.1-TRICHLOROETHANE BDL 0.5 
CARBON TETRACHLORIDE BDL 0.5 

- BROMODICHLOROMETHANE BDL 0.5 
1.2-DICHLOROPROPANE BDL 0.5 
1.3-trans-DICHLOROPROPENE BDL 0.5 
TRICHLOROETHYLENE BDL 0.5 
BENZENE BDL 0.5 
1,3-cis-DICHLOROPROPENE BDL 0.5 
1.1.2-TRICHLOROETHANE BDL 0.5 
2-CHLOROETHYL VINYL ETHER BDL 0.5 
DIBROMOCHLOROMETHANE BDL . 0.5 
BROMOFORM BDL " 0.5 
TETRACHLOROETHYLENE BDL 0.5 
1,1,2,2-TETRACHLOROETHANE BDL 0.5 
TOLUENE BDL 0.5 
CHLOROBENZENE BDL 0.5 
ETHYLBENZENE BDL * 0.5 

ACETONE BDL 2.5 
CARBON DISULFIDE BDL 0.5 
THF BDL 2.5 
MEK BDL 2.5 
VINYL ACETATE BDL 1 
MIBK BDL 2.5 
2-HEXANONE BDL 2.5 
STYRENE BDL 0.5 
XYLENES BDL 0.5 

SURROGATE STANDARDS RECOVERY 
RECOVERY ACCEPTANCE LIMITS 

(%) (%) 
d4-DICHLOROETHANE 90 70 - 121 
d8-TOLUENE 111 81 - 117 
BROMOFLUOROBENZENE 102; 74-121 

BDL » BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 8240 Resource Analysts, Incorporated 



ACID/BASE/NEUTRAL MATRIX SPIKE RECOVERY 

Laboratory Number: 
Sample Designation: 
Date Analyzed: 
Matrix: 

10,429-2 
2332-320 Fort Totten Soil *1 
8/12/87 
Solid 

COMPOUND 

1,4-DICHLOROBENZENE 
ACENAPTHENE 
2,4-DINITROTOLUENE 
N-NITROSO-DI-N PROPYLAMINE 
PYRENE 
PHENOL 
2-CHLOROPHENOL 
4-CL-3-METHYLPHENOL 
4-NITROPHENOL 
PENTACHLOROPHENOL 

SAMPLE 
CONC. 

(ug/g) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

CONC. 
SPIKE ADDED 
(ug/g) 

3.3 
3.3 
3.2 
3.5 
3.5 
6.8 
9.5 
6.7 
6.7 
6.5 

CONC. 
SPIKE FOUND 
(ug/g) 

0.3 
2 

2.4 
2.3 
1.8 
3.1 
3.4 
8.4 
1.7 
4.3 

% 
RECOVERY 

9.090 
60.60 

75 
65.71 
51.42 
45.58 
35.78 
125.3 

25 
66 

BDL • BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 3550/8270 

Resource Analysts, Incorporated 



Lab Number: 10,429-4 
Sample Designation: 2332-321 Fort Totten Soxl #2 
Date Analyzed: 8/3/87 
Matrix:- Solid 

VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT 
(ug/g) (ug/g) 

CHLOROMETHAHE BDL 1 
VINYL CHLORIDE BDL 1 
CHLOROETHANE BDL v. 5 
BROMOMETHANE BDL 1 
METHYLENE CHLORIDE BDL 0.5 
1,1-DICHLOROETHYLENE BDL 0.5 
1.1-DICHLOROETHANE BDL 0.5 
1.2-trans-DICHLOROETHYLENE BDL 0.5 
CHLOROFORM BDL ?*! 
1,2-DICHLOROETHANE BDL 0.5 
1.1.1-TRICHLOROETHANE BDL 0.5 
CARBON TETRACHLORIDE BDL 0.5 
BROMODICHLOROMETHANE BDL 0.5 
1.2-DICHLOROPROPANE BDL 0.5 
1.3-trans-DICHLOROPROPENE BDL 0.5 
TRICHLOROETHYLENE BDL 0.5 
BENZENE BDL 0.5 
1,3-cis-DICHLOROPROPENE BDL 0.5 
1.1.2-TRICHLOROETHANE BDL 0,5 
2-CHLOROETHYL VINYL ETHER BDL 0.5 
DIBROMOCHLOROMETHANE BDL 0.5 
BROMOFORM BDL 0.5 
TETRACHLOROETHYLENE BDL 0.5 
1,1,2,2-TETRACHLOROETHANE BDL 0.5 
TOLUENE BDL 0.5 
CHLOROBENZENE BDL ,0.5 
ETHYLBENZENE BDL - 0.5 
ACETONE BDL 2-5 
CARBON DISULFIDE BDL 0.5 
THF BDL 2.5 
MEK BDL 2.5 
VINYL ACETATE BDL l 
MIBK BDL 2.5 
2-HEXANONE • BDL 2.5 
STYRENE BDL 0.5 
XYLENES BDL 0.5 

SURROGATE STANDARDS RECOVERY 
RECOVERY ACCEPTANCE LIMITS 

<%) <%) 
d4-DICHLOROETHANE 90 70 - 121 
d 8-TOLUENE 101 81 - 117 
BROMOFLUOROBENZENE 101 74 - 121 

BDL « BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 8240 Resource Analysts, Incorporated 



aud/base/neutral extract-as.! :*.msec '.ohpdusds-
lieeralorr nutter: 
Best I» Dei :;.r,e tier.: 
Dele Ei:ra:te:; 
ore ar.ilv:ei: 

2232-321 r:r: Tctte'ft- Soil S2 
7/j:/«7 
:/2/;7 
Sell . 

?»£•.: ti scrfiiil or. i 
Center:: A.'74 

1103 decree* C! basis. 

CONCENTRATION DETECTION LI HIT CCNCEN'RATI CN DETE:T::N . 
•'us/;) fus/j) I'j;/;1 iu;V N-NITROSCDIHETHYLAHINE BOL 0.3 i-.NlT?'D'ANIL!NE BDL t 

rntKOl BDL 0.3 i.'.-DlNITRO- 2-flETHYLPHENOL SDL 4 
Bis (2-CHLOROETHYL ETHER) • EDI 0.3 N-NITROSODIFHENYLAHINE 11) BDL c.: 2-CHLORQPKENCL BOL 0.3 4-BROHOPHENYL-PHENYLETHER SDL 0.3 
2,3-DICHL0RC5EN2tNE SDL 0.3 HEXACHL0R0EEN2ESE SDL * t •. •» LU-DICHLOROBENZENS BOL 0.2 PINUCHLORifHENT'L BD; :EN2YL ALCOHOL SDL 0.2 PHENANTHRENE SOL 0.3 
l.Z-pICKLOROEENZEN- BOL C.3 AN'HRA'.EN: BDL u. 2 
i-HETr'LRHENOL EDL 0.3 D! -N-B'JTYLP .-T HALATE BDL 0.2 6;S TT-CHLORDISC-RO?!-. • ETHER BOL 0.3 FlLtC'ROANTHENE 2 0.2 I-HETRfl?HENCL SOL 0.3 BENZIDINE BDL f fc 
HEtACHlvSvETHARE 5D. C.J pvRENE 1.7 0.3 
!.-N! T RO: or: - N -r R;: YL A r: \£ SOL O.I EL'TYLEENZYLFHTHALATE BDL .* T • . % NITROBENZENE BOL 0.2 :. 2' - CIC H. OR D:E NZ1DINE SDL •. •» 

: iC'PHOP.ONE EOL 0.2 EEYZDII1ANTHRACENE 1.2 * 2 
2-MTR0rrtEK;i. BOL 0 2 CHRYEENE v' 1 * :. 3 
2,4-DiHETHYLRrEST'. EDL C.3 si*'2-ETHYLHEXYL!PHTKALATE •2.7 • i •- . V BENZOIC ACID BDL 1 DI-K-OCTYLPHTHALATE BDL C.3 
in II-CrtLCRETrtCXY) HETHARE EDL C.3 BENZD' t: r L'JCR ANTHENE 2.1 0.2 
i'.A-DICHLCROrHERD. BDL C.3 EENZC'ik iPLUOEANTHENE V BD. 0.2 :,2,4-TRICKL0R08EN2ENE BDL 0.3 E t N'CislPYRENE 2.4 0.2 NAPHTHALENE BDL 0.3 ' !DENDI1.2.3-c.d!?YP£NE 0.6 0.2 *-CHICROAN:LINE BDL 0.3 DI3EN20!A.H1ANTHRACENE EDL ,0.2 HE».ACHLOROB'JTAMEN: . BDL 0.3 BEN20i«,h.j)PERYLENE 0.7 .*• ' . •  .  V  

A-CHLCRO-3-HETHYlrHENO. BDL C.3 
Z'-f): 7 HT L NAPH! ILALEN: - BDL 0.2 Sl'RRODATE STANDARDS RECOVERY H.EXACHLORCCYCLCPENTADIENE- EDL 0.3 RECOVERY ACCEPTANCE L: 
i.4.6-TRICH.OROPH:NO. 3DL • 0.3 [V ! \ ' :.*.5-TR!CHL0R0RHESCL BDL 1 2-FL-PHENOL 14 21 - IOC 
i-EK.CSOIUrHTnALEf.E BDL 0.3 de-PHENOL IS 10 - A; Z-NITROAN'LINE BDL 1 NITROBEN2ENE-d5 ' 1? 2: - li 
DlflETHYuPHTHALATE BDL 0.3 2-FL-BIPHEKYL 27 42 - 11 ACENA:HrHYlENE BDL 0.3 TSIBROMPHSSGL 2N 10 - 12 O. i-DINTTRCROLUEN: BDL 0.3 TEF.PHENYL-D;; 4.5 32 - 14 2-NITROANILINE BDL 1 ACENAPRTHENE BDL 0.3 
2.4-DINJTRflrHENCL BDL 1 4-NITROPhENOL BDL 1 DIBEN20F0RAN BDL 0.3 \ 

2.A-D:NITROTOLUENE BDL 0.3 • f 
01ETHYLPHTHALATE BDL 0.3 BDL s BELOU DETECTION LIfllT A-CHLOROPrtENYL-PHENYLETHER BDL 0.3 RETHOD REFERENCE: EPA SU !46. 2ND EDITION FLUORENE BDL 0.3 IIETHOD 3550/8270 

Resource Analysts, Incorporated 



Lab Number: 
Sample Designation: 
Date Analyzed: 
Matrix-: 

VOLATILE ORGANICS 

CHLOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
BROMOMETHANE 
METHYLENE CHLORIDE 
1,1-DICHLOROETHYLENE 
1.1-DICHLOROETHANE 
1.2-trans-DICHLOROETHYLENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1.1.1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1.2-DICHLOROPROPANE 
1.3-trans-DICHLOROPROPENE 
TRICHLOROETHYLENE 
BENZENE 
1,3-cis-DICHLOROPROPENE 
1.1.2-TRICHLOROETHANE 
2-CHLOROETHYL VINYL ETHER 
DIBROMOCHLOROMETHANE 
BROMOFORM 
TETRACHLOROETHYLENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
ACETONE 
CARBON DISULFIDE 
THF 
MEK 
VINYL ACETATE 
MIBK 
2-HEXANONE 
STYRENE 
XYLENES 

SURROGATE STANDARDS RECOVERY 

d 4-DICHLOROETHANE 
d8-TOLUENE 
BROMOFLUOROBENZENE 

10,429-7 
2332-322 Fort Totten Soil #3 
8/3/87 
Solid 

CONCENTRATION DETECTION LIMIT 
(ug/g) (ug/g) 
BDL 1 
BDL 1 
BDL 0.5 
BDL 1 
BDL 0.5 . 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
•DDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL .0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL -0.5 
BDL " 0.5 

BDL 2.5 
BDL 0.5 
BDL 2.5 
BDL 2.5 
BDL 1 
BDL 2.5 
BDL 2.5 
BDL , 0.5 
BDL 0.5 

RECOVERY ACCEPTANCE LIMITS 
(%> <%) 
66 70 - 121 
90 81 - 117 
76 74 - 121 

Resource Analysts, Incorporated 



ACID/£A:=.'N£-JTSAL EATRACTASLS 0554X1C CO^Ov! 

iXirr.v r y  Nucttr: 
SsjDij Oealf&titei): 
1 it4 sitrtctec: 
Date Ar.s;v:ec: 

:v.42<M "" " 
23.22-322 Fc-t Tetter Sell »J 
7 HUH 
:/?/;? 
Sell 

Results eioresse: cr ; zri \15J decrees C1 basts, 
fittsfjre Ccr.ter.c: 15.5* 

CONCENTRATION DETECTION L'.ftlT ccncextra'icn 

i 

( N-Xl 75OSODIflE T HYLA.I 1 \E 
•' PHENOL 

fts '2-CHLOROETH-fL t.ThEF.: 
MHLCROPHSNCl 
.2-DICHLOSOBENZENE 
l.;-D!CHL0RC'EEN2EK: 

• eemyl alcohol 
i :,m'ichlc«?>se«!x! 

e-r.-thf.rhenol 
iMrftOROTEOP?:8:'.' ETHER 

f #-.*ST'-YLPriENO'. 
' tii;.:ACr:LOsOE!KMlE 

» K-M!.50-iiDI-N*f50?Yi.ASl«i 
M-r;:EMEK: 

>* i£c=rid=c\e 
mitry-heml 
e. .-dlpetry.rmenc. 

f :e'.2c:c allt 
its u-CNlOFlTROiYl NETHAS: 
I.i-DICHLvRDtNEKOL 

.. l.i.4-TR!CttLOROBcNZ5'.E 
I NAPH^HAlENE 

4-CHLORCANILINE 
•HEXaCMLOROBC'T 

I 4-CnCC50-2-r.ETHY-.FH: Ml 
1-nstwylnafn'tfialene 

" HEXACKIOSOCYCIOFENIAOIENE 
, i. 4. t - T=IC f!L OSOf HE XE'i. 
: I.i.E-TSICHLOfCfr.EXOL 

E'-CHlORONAFHTnAlEN: 
2-XITROANILlNE 

* E'ltiTrlYLrHTHALATE 
ACENArHTHTLENE 
I.t-DINITSCTOLDENB 

- I-NITROANI'.JNE 
ACENAPHTHEXE 
2.4-DINITR0'-SN0L 
4-NITROPhENOl 
C'ISEN20Fw5AN 
i.A-DINITr.OTOLUENE 
.DIETHYLFHTHAIATE 
4-CHCOROPHENYL-PHENYLETHER 
FLUORENE 

iy;/Y 
-EDI 0.2 4-N:TROAN:.IN: SDL 

BDL C.J 4.t-DlXI!RD-5-P.STHYlFHENCL SDL 
651 5.2 N-NITRC-SODTrr.ESYLAHlNE SDL 
BDL 0.3 4-BRCH0PHEKYL-?r;ENYLETHER EDL 
SOL 0.3 HEUCHLOROESMENE EDL 
BDL 0.3 FENTACHLvRDPMEND: SDL 
SDL 0,3 FHENANTHRE*: EDL 
EDL 2.3 ANMEACESS BDL 
EOI 0.3 DI•N-S'JTYLFHT'KALATS SDL 
SDL 0.3 Fl:JOROAN>.ENE Trace: 
SOL 5.3 EEN2IDENE EDL 
BDL 0.2 FY7EN: Trace 
EDT 0.3 EOT YLSEX'SYL'HTHA.ATE EDL 

- BDL 2.3 3.2'-DICM5fD::M:DlAE EDL 
ED. 0.! 8SS25 • s! AKT'HF.ACENE EDL 
BDL 5.3 CH?Y:EXE BD. 
SDL 0.2 Sis' 2-STH'LHSY '-rKTHALATE 1.5 
ED. 1 DI-N-DC T t L ?h"HAtAT: ED. 
BDL 0.3 SENLO1t i.FL'JOR.ANTHENE SDL 
BDL 0.3 5E'ZD** IFkOORAXTHEN'E . BDL 
EDL 0.3 SENZCrsHYfTENE E-Oi 
EDL 0.2 IOENC < 1.2.3-C • £ IF Y.F.BT.1 EDL 
EDL 0.3 01SEN2C; a.H!ANYHF.ACESE * EDl 
BDL 0.3 8EN2Ci«,h*j irEAYLEKE EDL 
EDL 0.3 
BDL 0.3. SURROGATE STANDARDS RECOVERY 
BDL 0.3 RECOVERY 
BDL 0.2 - . :*I 
SDL 1 2-rv-FHEXOL » • 

BD-. 0.3 ot-rK:KOL V-
BDL 1 NITSOEENZENE-sS 17 
BD'. 0.3 2-FL-BIPHEN'YL •*i *• 

SDL 0.2 TRIESOM.FKEVOL ... 25 
BDL 0.2 'ERrtiENYL-dli 73 
EDL 1 
BDL 0.3 
BDL I 'Trace* der.ctss orobable eresence belou listea 
BDL I 
EDL 0.3 
BD. * 

W l A T  

BDL. 0.3 , BDL * EELOU DETECTION UNIT 
SDL 0.3 i: RE.HDD REFERENCE: ERA Si! Sit, 2ND EDITION 
BDL 0.3 RETH00 2550/8275 

::teh:;\ 

0..' 
5.2 
v.i 

1 

•5.1 

5.1 
C.7 i 
^ : 

5.: 
:.3 
5,1 
5.1 
5.1 
5.2 

!* 
21 - 1 
15 - i 
15 - 1 
42 - i 
15 - 1 
j; - 1 

Resource Analysts, Incorporated 



Lab Number: 10,429-10 
Sample Designation: 2332-323 Fort Totten Soil #4 
Date Analyzed: 8/3/87 
Matrix: Solid 

VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT 
(ug/g) (ug/g) 

CHLOROMETHANE BDL 1 
VINYL CHLORIDE BDL 1 
CHLOROETHANE BDL 0.5 
BROMOMETHANE BDL 1 
METHYLENE CHLORIDE BDL 0.5 
1,1-DICHLOROETHYLENE BDL 0.5 
1.1-DICHLOROETHANE BDL 0.5 
1.2-trans-DICHLQROETHYLENE BDL 0.5 
CHLOROFORM BDL 0.5 
1,2-DICHLOROETHANE BDL 0.5 
-1,1,1-TRICHLOROETHANE BDL 0.5 
CARBON TETRACHLORIDE BDL 0.5 
BROMODICHLOROMETHANE BDL 0.5 
1.2-DICHLOROPROPANE BDL 0.5 
1.3-trans-DiCHLOROPROPENE BDL °-5 
TRICHLOROETHYLENE BDL 0.5 
BENZENE BDL 0.5 
1,3-cis-DICHLOROPROPENE BDL 0.5 
1,1,2-TRICHLOROETHANE BDL 0.5 
2-CHLOROETHYL VINYL ETHER BDL 0.5 
DIBROMOCHLOROMETHANE BDL 0.5 
BROMOFORM BDL ,0.5 
TETRACHLOROETHYLENE BDL 0.5 
1,1,2,2-TETRACHLOROETHANE BDL 0.5 
TOLUENE BDL 0.5 
CHLOROBENZENE BDL 0.5 
ETHYLBENZENE BDL . * 0.5 

ACETONE BDL 2.5 
CARBON DISULFIDE BDL 0.5 
THF BDL 2.5 
MER BDL 2.5 
VINYL ACETATE BDL 1 
MIBK BDL 2.5 
2-HEXANONE BDL 2.5 
STYRENE BDL 0.5 
XYLENES BDL 0.5 

SURROGATE STANDARDS RECOVERY 
RECOVERY ACCEPTANCE LIMITS 

(%) (%) 
d4-DICHLOROETHANE 100 70 - 121 
d8-TOLUENE 105 81 - 117 
BROMOFLUOROBENZENE 103 74-121 

BDL = BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 8240 Resource Analysts, Incorporated 



• ACID/EASE/NEUTRAL EX!.fi*C.T*ELF 'COHrCONDi 

.atc-ritorr Nutpe-: 10,429-11 
Ssscit Desisr.aticn: 2332-323 Fo*t Totter. Soil J4 
ite Extracted-: 7/3D/S? 
ate Ar.alvced: 8/3/27 

EVIL 

:S«:ti exsressed en s cry ! 102' decrees 0 besis. 
•.c-istjre center:: E.et 

CONCENTRATION DETECTION LISCT CONCENTRATION DETECTION LI 
'us/?! (us/?! (u;/;) iu?/?' 

N-NITRCSODIP.ETHYLAHINE SDL 0.1 .i-NLTSOANT- INE EDL 1 
'' HENO: BDL 0.3 i .a-IxIKTTysO- 2-flE T H YL? HENOL BDL 1 

it 12-CHLOROETKYL ETHER 1 BOL 0.3 N-K-TiiliSffi-rnENYLAfllNE 11! EDL 0.3 
C H L j R Or H £ M OL BDL D.J 4-^rOftOrHE-NYL-FHENyLETHER BDL C.3 

( \3-DICHL0A0BENZENE BDL 0.3 HSEdAMLOKJEENZENE BDL ' O.I 
.4-DICHL0R06ENZENE BDL 0.3 ncN-AHtOP.DPHENOL BDL 1 . 
IENZYL ALCOHOL BDL 0.3 BDL O.I 
I.i-DICHLOROEENZENE BDL 0.3 •ANT+fcAgK: BDL 0.3 

' -nETHYLPhENOL BDL 0.3 J5:-4«<rfl.«Cr.ALA!e . SDL r T.. 
.is ii'-Ch-ORl'I S O P R O r 7 1 1  ETHER BDL 0.3 vLDWDANtHEYIE BDL . 0.3 
i-NETHYLPHENOL BDL 0.3 ELENZIDINE BDL 2 

' E/tCH.CiROEThAN: BDL 0.3 fYSENE BDL 0.3 
i-NlTROSOCI-N-FROPYLAKlM BDL 0.3 •B'JTtyBtNZtiPHTHALATE BOL 0.3 
UTROEENZEN: BDL 0.3 ",3'-IQI-HuWOEENZlDlNE BDL 0.7 
TEOPHCSOf.E BDL 0.3 5SN2.0 'a UJfT-HR ACENE BOL C.I 
-A l T R v-rnENO. EDL 0.3 SHSYSENE BDL : -O.I 
..4-D!?!ETKYLFHENCL EDL 0.3 'La Cr£T«Yi#!XYL iPHTHALATE 1.4 0. I 
EENZCIC ACID SDL 4 ?iC-*-3r?TLFKHALATI BOL C.3 

I 'is 12-CHLORETHOXY! -IETHASIE BDL 0.3 5EJK9) Lb'lfi 'JOS AN 7 HE NE Trace 0.1 
.t-DICHLORO?HE»OL BDL 0.3 5S?T25UTRIAADRAK-HENE BOL C.I 
1.2.4-7RiCHLCRQEENZESE BDL 0.3 SKZFI'IAL'FFIENE BDL r, i 

1 -.'A'-.THALEK: BDL 0.3 :LEIROI:.2..Z-C.C|SYRES!E BOL O.I 
,-CKLCROANlLINE BDL 0.3 DH52NZ0 !a. r.! AN THIS AC E NE ' BDL O.I : 
nEXACHLOPOS'JTADIENE BDL 0.3 . BEffO'.Ois.Tt. ilrERuENE BDL l 
S - C HI OS 0- 3 -HE 7 H Y L P H: NO EDL 0.3 

1 -HETHYLNAPHTHALENE EDL D.3 SWROStfE STANDARD: RECOVERY 
-.ExACHLOROCYClOPENTADIEN'E BDL 0.3 RECOVERY ACCEPTANCE .1! 
Z.i.e-TF.ICKL OAOPKE NOL BDL 0.3 It) !t • 

' I.s.j-TRKHLOROPHENCL BDL 1 R< :: - ico 
.-CHLORONAFHTHALEN: EDL 0.3 dt-rSNQL 46 10 - *4 
j-SITFOANILlN: BDL 1 " *!H08EIOENE-d5 43 35 - 114 

rD;HZ7hYLWHALA7! BDL 0.3 C-FL-EJftgTtYL 52 43 - lit 
iCENAPHTKYLENE EDL C.3 •RSROFIOFHENCL ; W •10 - 123 
.'.t-DlM7RCT0LUEN: BDL 0.3 TrFrffi*!Yi-dl4 . S5 33 - 14! 
J-N:TROANIIINE BDL 1 
ACENAPHTHENE BDL 0.3 
:.4-DINITSOPKENOL BDL 1 "Trace" denotes erobaole presence below listed detection liiit 
4-KITROPHEKDL BDL 1 
DIEENZOFURAN BDL 0.3 
•.,4-D!NITR0T0Ll'ENE BDL 0.3 -

D;ETHYLPHTHALATE BDL 0.3 SUL^aiOU DETECTION LIHIT 
4-CHLORO?HENY.-PHENYLE7.HZF. BDL 0.3 'YEHIID REFERENCE: EP* SL1 £46. 2ND EDITION 
FLUORENE BDL 0.3 " HETHOD 3550 am 

Resource Analysts, Incorporated 



I • Lab Number: 
Sample Designation: 
Date Analyzed: 
Matrix: 

10,425-13 
2332-324 Fort Totten Soil #5 
8/3/87 
Solid 

r 

VOLATILE ORGANICS 

CHLOROMETHAHE 
VINYL CHLORIDE 
CHLOROETHANE 
BROMOMETHANE 
METHYLENE CHLORIDE 
1,1-DICHLOROETHYLENE 
1.1-DICHLOROETHANE 
1.2-trans-DICHLOROETHYLENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1.1.1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1.2-DICHLOROPROPANE 
1.3-trans-DICHLOROPROPENE 
TRICHLOROETKYLENE 
BENZENE 
1 ,'3-cis-DICHLOROPROPENE 
1.1.2-TRICHLOROETHANE 
2-CHLOROETHYL VINYL ETHER 
DIBROMOCHLOROMETHANE 
BROMOFORM 
TETRACHLOROETHYLENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
ACETONE 
CARBON DISULFIDE 
THF 
mek 
VINYL ACETATE 
MIBK 
2-HEXANONE 
STYRENE 
XYLENES 

SURROGATE STANDARDS RECOVERY 

d 4-DICHLOROETHANE 
d8-TOLUENE 
BROMOFLUOROBENZENE 

CONCENTRATION 
(ug/g) 
BDL 

-- BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL , 
BDL 
BDL 

RECOVERY 
(%) 
98 
107 
105 

DETECTION LIMIT 
(ug/g) 

1 
1 

0.5 
1 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0, 
0, 
0 .  
0. 
0.5 
0.5 
•0.5 
0.5 
0.5 
0.5 
,0.5 

2.5 
0.5 
2.5 
2.5 
1 

2.5 
2.5 
0.5 
0.5 

ACCEPTANCE LIMITS 
<*) 

70 - 121 
81 - 117 
74 - 121 

<r 
BDL = BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 8240 Resource Analysts, Incorporated 



*£!:• •EASE/NEOTSA.-untCH.i V?;AL:: 

fu::er: :c,i: v-u 
Esssie Dt::;rvi::cr: 2232-22;. Per: Tvtter. Soil • : 
•»:; : sirsc:;:.; ?/J0,":7 
.it: Ar.abiea: ma-
*i:-j »•: sou 

i.i-it.: exsrsssec sr. ; •:-/ ; 3'J de«reei C! tsiis. 
T-Ai i -jri- ct'.rer-:: S>n 

, CONCENTRATION DETECTION' LiriT CONCENTRATION DETEC"ION 
l'J3/«! iuj.'s' l y j / j i  I ' J j ' t  

N-N!TRC'ODl!lETn?LA!*.lNE SOL O.i 4-S!TS0AN:L!NE SOL 1 
;K:N0L eol O.J A.i-OINITRO-i-fiETHYLPHENOL BDL 

' 'ii C'-CrlLOROEML ETHER; SDL • O.J N-NITSOSODIPHENYLAniNE !!! SDL O . J  
l-CKLDROPKENOL BDL 0.3 A-5f0f1C.?HENY:-?hENY.ETHEr Ell • 7 

- • .J-DICHLQRGSENZENE. EOL O.J HEXACHL0R0EES2ENE SDL C.' 
..C-D!CH.0R0?E*2EN: SDL O.J ?ENTACHLOBOFHE#OL EOL 1 
ScNZYL ALCOMC. !0L O.J PMENANTrtRENE SDL .* * w • « 

, :.2-O:CHL&ROBEK':£-KS BDL C.J ANTHRACENE BDL • • « :-r.Erf.YLsi-:EN?L BDl O.J DI-S-S'UTYLrhTHALAT- SDL * 1 

-is f I - C HL OS 0 Z SO r R v r y •_ '• :TrS? EOL O.J FLL'OROANTHEf.E Trsce " ' 

i-r.!Th EOL . O.J EENZIOEN: SDL 4 -cKCHLifOETH:*: BDL C.J r > rtf.E SDL 
N-NZ TFC5CDI-S-rRO* f.i'l'-i EOL O.J SUT'fvEENZYLFHTrALA'E SOL * ' 

M'F.OSE\Z:M EOL C.J '. J' - DIC HL 0 F 0 E S f. Z10! N: SOL c!: 
MC'Rr.ORCNE :0L C.J •::NZv':iANT-F.ACENE EOL ? 

i-MirZrrE';:. S0- C.J CN^EER: EOL 7 
ED. V.J - E:=i:-ETHv.HEiY.,:r*riLAT! i.T .• ? 

ssszo:: ACID . 5D. 1 0! -V- CC T YL Ph* HAL' *: SOL •" ' 

;2-ChLiRETrCn' -i'^sE 50L 0.! EENZC "'SiFLvCFLNTPENE v Tree-: J w . -i.i-DZCH'.CRCr-.ENZ1. EOL C-.J EEK?v:> i'FLvDr ANT>iEf.': EOL 
l.Z.A-TRICKLOROEEKZEN; EOL O.J BErZOisiPfPENE EOL .• ? 

".'ArrZHA.-N: EOL 0.! IDENC' 1.1. J-c. i 'PyF.ENE ?r,! *, 7 
fc-CHLOFOANIvINE . 80: O.J 0I3EN2DiJ.R.:ANr1RACENE , SOL 0..: HSAACH.OROSLTAZIENE SOL C.J EIN'ZOT f r' Ft? 1 i-EN'E SDL C. J  
• •CFLOSe-J-KTHYLPKENOL . SDL O.J 
-r!:>Y.NAPr.V.ALENE EOL O.J E-.t?.Rp«A-:E AR'.'-AFv: RECOVER; 

. X ACrL OR 00 ? Z L OF EST A DI: NE SDL O.J RECOVER* AC :e?"ance 
2, i. S-TFICHLOPJFHENO: EOL 0.3 :V! , , IV 
j..4.S~T&JCHLC*0?«S0i. SDL 1 L-FL-^END. • 7 y ~ '' 
I—C r _ y r. 0K4? H T A L E N s SOL O.J 3t P^iNO. ;s i ' -  "  '  
--NlTfiZANZ-.MitE EOL 1 NITF.vEESZENE-:: . cr. *• - • 

^ ZI n T r-: r L r r.; r. * ̂ A "; SDL C.J :-'*.-E:SHENY. • t: i? - : 
ACEKArHTHYl-Ni SOL TFISROflOrftEv?-. . 5! • . 

i.t-DlNTTROTOtC-A:' ED. O.J *;frhEKiL -iii •? • ;  -
z-nitsoaniline EOL 1 
ACENArriTrtEf.: EOL O.J 
i.i-DlRITROPf.ENCL EOL 1 "Trace' Str.cte; c-obatle srestr.ce b« 1 cai luted os:s t« • • V<' • 4 u> 
i-«W*KE*CL EOL I 
OIEENZOFURAN EOL O.J 
:.4-DIMTROTCLUEM EOL 0.3 
DIETHYLPMTHALATE BDL O.J EOL s EELCU DETECTION LIKIT 
A-CHL0R0rHERYL-?«:KYLETHER EOL O.J . /fiETHOD FSFEFENCE: EPA SU.iAt, 2ND EDITION FLOORENE BDL O.J i (1ETH00 JESS '£273 

Resource Analysts, Incorporated 



Lab Number.: 
Sample Designation: 
Date Analyzed: 
Matrix: 

10,429-16 
2332-325 Fort Totten Soil #6 
8/3/87 
Solid 

VOLATILE ORGANICS 

CHLOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
BROMOMETHANE 
METHYLENE CHLORIDE 
1,1-DICHLOROETHYLENE 
1.1-DICHLOROETHANE 
1.2-trans-DICHLQROETHYLENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1.1.1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1.2-DICHLOROPROPANE 
1, 3-trans-DICHLOROPROPENE 
TRICHLOROETHYLENE 
BENZENE 
1.3-cis-DICHLOROPROPENE 
1.1.2-TRICHLOROETHANE 
2-CHLOROETHYL VINYL ETHER 
DIBROMOCHLOROMETHANE 
BROMOFORM 
TETRACHLOROETHYLENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 

CONCENTRATION 
(ug/g) 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

DETECTION LIMIT 
(ug/g) 

1 " 

1 
0.5 
1 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0.5 
0.5 
'0.5 

ACETONE 
CARBON DISULFIDE 
THF 
MEK 
VINYL ACETATE 
MIBK 
2-HEXANONE 
STYRENE 
XYLENES 

SURROGATE STANDARDS RECOVERY 

d 4-DICHLOROETHANE 
d8-TOLUENE 
BROMOFLUOROBENZENE 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

RECOVERY 
(%) 
90 
101 
100 

2.5 
0.5 
2.5 
2.5 
1 
5 
5 
5 
5 

ACCEPTANCE LIMITS 
(%) 

70 - 121 
81 - 117 
74 - 121 

U 

BDL - BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 8240 -Resource Analysts, Incorporated 



ACID,'BASE/NEUTRAL EXTRACT*?;? OS:-A.*.:C CV^V'.TJ: 
.aotratcr* Jtjtt.tr: 
:sasii 5»s;;f.af..c:r.j 
Date Ex:rs:t.ic: 
Dst* A';si*:s:: 
"itr:J : 

'-i 
2332-325 ?crt Totter. Soil »t 
7/3C/S? 
3/2/37 
Soil 

si-jits exsressii or » f;c3 degrees c! basis, 
nsssfjre content: «,i; 

CONCENTRATION DETECTION LIMIT CONCENTRATE** DETECT! 
Ijg.'s) !ug/g) IJ; M-V: TSCSOD-IfTETHtLAnlSt BDL O.E 4-N:TSOANILINE SO. FRTENCL BOL. 0.3 - A.ft-blNITRO-i-riE'HrLPhENOL BD. 

£ L £ 1 J-C«L080E'THYL E*«E? " BOL 0.3 N-NHROSODIFHENY.AriSE !!! '-EDL 0. 2-'.HL0S:-KEFC0L BOL 0.3 A-SRCFLOPHENYL-PHENYLETHER BD. 0, 
i.3-&:Cr.LOE02Eft2EKl BDL 0.3 KExACHLCROEESZENE BDL LFI-DICH.ORCBEMEM - BOL 0,3 PEMACHsDROFHENO. BDL EENZYL ALCOHOL BDL 0,3 FHENANTHRENE ED. • 

:,:-D:CKLOPDBEV:EM BDL 0,3 AST.-'RACENE ELL. D. I-ME7NYLHSS3L , BDL r. * ** v . DZ-S-S'J.T !LFK":*ALA"'i ED. 
S:s i:-CKoC?:il;:rj:". 57 KB? • b . 0.3 FL-JORLASTHE*: f. *> r. 
i-M:7;-:Y_rrrND. EC. BENZIDENE BDL 
nE/AChL DROiTriA'.'i 80* 0.3 " -YFEN: 0.* 
K-NITRI-ECDI-S-FROFV-LNE BDL O. ?DTiJENZv.:S*-;.ArE BD. • 

NITROBENZENE. SOL O.I 2.?'-[-!CrLO?i:EMiOIN: B:-. r. 

CECFrjRCN: EE* 0.2 EE'SZO: a! ASTr.Ri i T.-sse 
j-MTrO?r:Nj. BOL O.: r._ 
C.i-DIfiSTHYLPhESO. •:-L 0.2 S'L j' 2 •; THCLKE-X-Y. trKT-.A'.ATE BENZOIC AC*! 2DL OI-N-V'LIYLF.-'.HA.AT: 
Ess IMHLORETFIJXF! MERRAFI; £0L 0.3 :ENZD:Mri.>:SA'i'-;EvE 7 • 

2.4-DICHLCPDFHENOL BDL 0.3 BEN-ZD' K irU'-ORA&TH.EKE BDL 1.2,4-TR!CKL0R0BENZENE • . SOL 0.3 EE'.ZOis ,SYSENE. D.7 r 
NAPHTHALENE BDL 0.3 IDESj!1.2.2-:.:'f fFENE ED. A-CHLOROANI'.INE BOL 0.3 D'FENZC-i.r'ANTHRACENE BDL 0. HZXACHLOSC!L',AD!E.NE BOL 0.3 SENTC"J'E'YLEN: EDL 
A-CHLeSC-J-RETI-YSrHEtiCo BOL 0.2 2-MFTKYLNARRLTHALENZ EDL 0.3 JJRFO&ATE ETARDARDE FECOVEF-
rE X AC HL CROC YC L 0PE.NT AD :BSE BOL 0.3 RECOVERY AILE'-TANCE 
;. 4. t - TS 2 C MSRC BDL 0.3 <t! 'A I. T. j-TS! C HiCS OF MET.' it EDL 1 L'-FL-FHENC. ; J :: -j - C H L Or ON A.1 T h AL E N E BOL 0.3 fi'.-FHENO. " 42 * * • 

E-NITRCANILINE BDL 1 NITROBENZENE *i'" I.1 35 -I'l'ETHYL-PHTnA*. ATE BOL 0.3 Z-FL-BIrriENY. • j 43 -ACENAFHTrlYLENE. BDL 0.3 TRIESOMCFhENOL 7C \r . 

i.t-DlNlTRCTCLL'EN'E BDL 0.3 TERFKENY.-OU 64 i ? . 

3-NI7R0AMUNE BDL 1 V 

ACENAFHIHEN'E BOL 0.3 2.4-DINITROPnENOL BDL 1 A 'Trace* denotes erebable oreaer.ee below listed detecticr. 4-Nl7RE?hEN0L • BDL 4 1 OISENZCFURAN BOL 0.3 
S.i-OIKITRCTCLL'ENE EDL 0.3 DIETHYLPKTHALATE BDL 0.3 BDL s EELOw DETECTION LIBIT A-CKLOROPnENYL-PHENYLETriER BDL 0.3 METHOD REFERENCE: EPA SW *At. 2ND EDITION " 

fLL'CSENE BDL 0.3 METHOD 3550/£270 

Resource Analysts, Incorporated 



Lab Number: 10 ̂429-19 
Sample Designation: 2332-326 Fort Totter. Soil #7 
Date Analyzed: 8/3/87 
Matrix: Solid 

VOLATILE ORGANICS CONCEOTRATION DETECTION LIMIT 
" (ug/g) (ug/g) 

CHLOROMETHANE BDL 1 
VINYL CHLORIDE BDL 1 
CHLOROETHANE BDL 0.5 
BROMOMETHANE BDL 1 
METHYLENE CHLORIDE BDL 0.5 
1,1-DICHLOROETHYLENE BDL* 0.5 
1,1-DICHLOROETHANE BDL 0.5. 
1,2-trans-DICHLOROETHYLENE • BDL 0.5 
CHLOROFORM BDL 0.5 
1,2-DICHLOROETHANE BDL 0.5 
1,1,1-TRICHLOROETHANE BDL 0.5 
CARBON TETRACHLORIDE - BDL 0.5 
BROMODICHLOROMETHANE BDL 0.5 
1,2-DICHLOROPROPANE ' BDL 0.5 
1,3-trans-DICHLOROPROPENE BDL 0.5 
TRICHLOROETHYLENE BDL 0.5 
BENZENE BDL 0.5 
1,3-cis-DICHLOROPROPENE BDL 0.5 
1,1,2-TRJCHLOROETHANE BDL 0.5 
2-CHLOROETHYL VINYL ETHER BDL 0.5 
dibromochlorOmethanE BDL 0.5 
BROMOFORM BDL 0.5 
tetrachloroethylene BDL 0.5 
1,1,2,2-TETRACHLOROETHANE BDL 0.5 
TOLUENE BDL 0.5 
CHLOROBENZENE BDL 0.5 
ETHYLBENZENE BDL 0.5 
ACETONE BDL 2.5 
CARBON DISULFIDE BDL 0.5 
THF BDL 2.5 
MEK BDL 2.5 • 
VINYL ACETATE BDL 1 
MIBK BDL 2.5 
2-HEXANONE BDL 2.5 
STYRENE BDL 0.5 
XYLENES BDL 0.5 
SURROGATE STANDARDS RECOVERY 

recovery ACCEPTANCE LIMITS (%) (%) 
d4-DICHLOROETHANE 88 70 - 121 d8-TOLUENE 100 81 - 117 
BROMOFLUOROBENZENE 100 74 - 121 

BDL * BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 8240 Resource Analysts, Incorporated 



AC::?/R>AR=/NEIJ**AL E*!rAC'A:_: - iWWz 

Lstcrstort Nur,V*r: 15.429-25 • t  

SiKit Dtsi.?r.»:icr,: •fort Tetter Soil S7 
Date Eitracted: 7/30/17 
Date Anslmd: 7/31/87 ' 

Sitrji: Soli 

R{ suit's {I8MHM or. » or* ! 11? ct?rta3 Cl das vs. 
v.is-ture cor.rert: It*. 

CONCEMRATION DETECTION LIBIT COMENTSAMON 
(jf/j) l'-;-;! 

N-Ni"0::5ir!:rvLAi::jt 501 O.i (i-f.'iTROAN'.lNE li'L 
fF-ML 3D. . 0,3 4, 6> D1NI * RO - 2 - F; ? H Y L F KE N0- .BIL 
zU iC-CKlOECSTF'L ETHER' < BDL C.3 fti-MlTSOSODIrFEN>'. AFl NE vl• -BDL 

BDL Q.I L-EFCFC^HEML-HENYLETHEE SDL 
;. 2 -: C H L Oft C 2 £ «*2 £ N E SOL 0.3 FE'ACHLOFvBENZEfiE SOL 
LU-Kc&ttssuzKi BOL . 0,3 FENTACFLOROFHENO- - BOL 
5ENZY- ALCOHOL . . BDL C.I FKENANTHRENE BDL 
I.i-MCH.ORCEEMEN: SO: • 0,3 ANTHRACENE •ED. 
2-PSTKYLFHENCL 301 C.3 M-N^'JTYLFFTHA-ATE . SDL 
HI :2-CML0SC:RCF =I^=R. 5THE"? SOL 0.3 FlUOFOANlhENE ' ELL 
4-ni T.-:*LFKENOL 5DL . 0.3 ESNZiDENE SDL 
HEXACKL OR^ f KAJS£ BO. . . 0.3 - FrREN: EEL 
N-SITR050D! -N-PRO'TLAF.; NE SDL 0.3 si'T Y L5E NZ ? L Fh 7 HAL AT • BDL 
NITROBENZENE ,f- BOL 0.3 3.1' OICHLOFIitAZIDIN: SDL 
IJWKCRWE EC. 0.3 EEN:0!iiAS7r5ACEN£ SDL 
I-MTROfnENi. EDL 0 3 T i ** SDL 
I'.i-DIfETrY.rFENl. , EOL 0.1 5:;!I-ETHfLFE* 'FH'HALA'E 1.5 
EEMMC ACIC BO. 1 M -fc-00'7 V.L'S'F,ALATE SDL 
£•:: *2-CRL0RST.F-0>Y.: "ETHANE BDi. O.J SE-SZO'i fc ;r LUJSANT r;NE SDL 
I.A-MCK.OPOHENM BDL C.J . EcK Z 01 >.'LI'Or. AN *KEN: s:. 
:.2.t-TS!£ri:OF3:;M:«E _ SOL 0.1 ::NZ0,a''F».:£N: BDL. 
XA".jr!ALENE BOL 0.3 ID! NC-' 1.1.1—:.: • ? I RE f>: BDL 
I-CHLOXOASIIL 80L 0.3 MBENZO s.MAN•••RACENE BOL 
iOACkLIROEvTADlEV: BOL • • » ELNZC"' ;. N.: vFEF YLEM SD. 
4 R L 0? - J - R£ R J.; ;? R £.. j _ BOL 0.3 
I--T-t" KYL AArrTrtAL BOL r. T T V J'JSROSATE STANDARDS RECOVERY 
KEZACKLOROCYCLOFENTAMENE BOL 0,1 SSCOVSM 
2.i.N-TRICRL0R DPrtjK'O. • BOL 0.3 ft': 
:.4.5-TR:£KlBr0F^0: BOL Z-.FL-R8ES3C'' '.1 
2-CHL0R0NARKThA;EN: BDL 0.3 C-.-FKENIL ' 35 
2-NlTROAMLIfJE BOL 1 NITROEENZEM-ii II 
DIr.ETHYLPfiTHA.ATE BOL 0.3 2-FL-BIFKENYL • 'I'

ACENArHTKYLENE. BOL 0.3 •RIBRONOPFEML ll 

i.t-DINlIRCTOLiJEN: BDL 0.3 !EF:PH£«Yi.-<SU ' t* 
I-NITSOANILINE EDI 
ACEKAFFTKENE BDL C.3 
i.i-DIMTfi OF HE N CL BDL A 
A-NITROFHENOL BOL 
MSENZOrURAN BDL 0.3 
Z.A-E'IHlTiRO'O L U t A E  BDL C.3 
METF.YlFHTrtti.A7E BDL FT 1 V. V SDL « BELOil DETECTION LIHT 
4-CKl0R0?HEN«;-FhENLL!T:-ER . BDL 0.3 fiETKOD REFERENCE: EPA :tj. 2ND EDITION 
rLl'ORENE BOL 0.3 PETKOO 3550 '*270 

u 
*' 

r>t 
r. 
r 
l 

15 • 
a -

« .  

Resource Analysts, Incorporated 



Lab Number: 10,429-22 
Sample Designation: 2332-327 Fort Totten Soil #8 
Date Analyzed: • 8/3/87 I ' 

Matrix: Solid/ 
i 

VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT 
.< ug/g) (ug/g) 

CHLOROMETHANE BDL 1 
VINYL CHLORIDE BDL 1 
CHLOROETHANE BDL 0.5 
BROMOMETHANE BDL 1 
METHYLENE CHLORIDE BDL 0.5 
1,1-DICHLOROETHYLENE B'DL 0.5 
1,1-DICHLOROETHANE BDL 0:5 
1,2-trans-DICHLOEOETHYLENE BDL 0.5 

- CHLOROFORM BDL 0.5 
1,2-DICHLOROETHANE BDL - 0.5 
•1,1,1-TRICHLOROETHANE BDL 0.5 
CARBON TETRACHLORIDE BDL 0.5 
BROMODICHLOROMETHANE BDL 0.5 
1,2-DICHLOROPROPANE " BDL 0.5 
1,3-trans-DICHLOROPROPENE BDL 0.5 
TRICHLOROETHYLENE BDL 0.5 
BENZENE BDL 0.5 
1,3-cis-DICHLOROPROBENE BDL 0.5 
1,1,2-TRICHLOROETHANE BDL 0.5 
2-CHLOROETHYL VINYL ETHER BDL 0.5 
DIBROMOCHLOROMETHANE BDL 0.5 
BROMOFORM BDL 0.5 
TETRACHLOROETHYLENE BDL 0.5 
1,1,2,2-TETRACHLOROETHANE .... BDL 0.5 
TOLUENE BDL 0.5 
CHLOROBENZENE" BDL 0.5 
ETHYLBENZENE BDL 0.5 
ACETONE BDL 2.5 
CARBON DISULFIDE BDL 0.5 
THF BDL 2.5 
MEK BDL 2.5 ' 
VINYL ACETATE BDL 1 MIBK BDL 2.5 
2-HEXANONE BDL 2.5 
STYRENE BDL ,0.5 
XYLENES BDL 0.5 
SURROGATE STANDARDS RECOVERY 

RECOVERY ACCEPTANCE LIMITS 
(%) (%) 

d4-DICHLOROETHANE 88 70 - 121 d8-TOLUENE (94) 81 - 117 
BROMOFLUOROBENZENE 101 74 - 121 

BDL « BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION . • ' , 

METHOD 8240 Kcsource Analysts, Incorporated 



ACID/BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS 

10,429-25 
2552-327 Pert Totten Boil IB 
7/30/87 
7/31/87 
Solid 

Results eipressed on a dry (103 degrees C) Oasis. 
Moisture content: 218 

CONCENTRATION DETECTION LIBIT CONCENTRATION DETECTION LIRI 
REP 1. REP 2 (ug/g) REP 1 REP 2 (ug/g) 
(ug/g) (ug/g) (ug/g) (ug/g) 

M-NITR0S001KETHYLAniNE BDL BDL J). 8 4-HITROANILINE BOL BDL 1 
PHENOL BDL BDL 0.3 4,6-DIN!TRO-2-nETHYlPHENOl BDL BLD 1 
lis (2-CHLOROETHYL ETHER) BDL BDL 0.3 N-NITROSODIPHENYLAniNE (1) BDL BDL 0.3 

i" 2-CHL0R0PHEN0L BDL BDL 0.3 1,2-DlPHENYLHYDRAZINE (AZQBENZENE) BDL BDL 0.3 
1 ,1,3-D1CHL0R06ENZENE BDL BDL 0.3 4-BROHOPHENYL-PHENYLETHER _ BDL BDL 0.3 

1,4-DICHLOROBENZENE BDL BDL 0.3 HEXACHLOROBENZENE BDL BDL 0.3 
BENZYL ALCOHOL BDL BDL 0.3 PENTACHLOROPHENOL BDL BDL 1 

j 1,2-DICHLOROBENZENE BDL BDL - 0.3 PHENANTHRENE BDL Trace . 0.3 
2-RETHYlPHENOL BDl BDL 0.3 ANTHRACENE BDL 1.0 0.3 
Bis (2-CHLOROISOPROPYL) ETHER BDL BDL 0.3 DI-N-BUTYLPHTHALATE BDL BDL 0.3 

' 4-RETHYLPHENOL BDL BDL 0.3 FlUOROANTHENE CO 1.9 0.3 J 

1 HEXACHLOROETHANE BDL BDL 0.3 BENZIDENE BDL BDL 2 
N-NITROSODI-N-PROPYLAHINE BDL BDL 0.3 PYRENE vJrect 1.2 0.3 
NITROBENZENE BDL BDl 0.3 BUTYIBENZYLPHTHALATE BDL BDL 0.3 
ISOPHORONE BDL BDL 0.3 3,3*-DICHLOROBENZIDINE BDL BDL 0.7 
2-NITR0PHEN0L BDL BDL 0.3 BENZO(a)ANTHRACENE CBD1. 0.6 0.3 

, 2,4-DIRETHYLPHENOL BDL BDL 0.3 CHRY8ENE CBDL 0.5 0.3 
. BENZOIC ACID BDL BDL 1 Bis(2-ETHYLHEXYL1PHTHALATE 0.6 0.3 ' 

Bis (2-CHLORETHOXY) HETHANE BDL BDL 0.3 DI-N-OCTYLPHTHAIATE 'BDL BDL 0.3 
2,4-DICHLOROPHENOL BDL BDL 0.3 BENZO(b)FLUORANTHENE <1?L. 0.9 0.3 

i 1,2,4-TRICHLOROBENZENE BDL BDL 0.3 BENZO(k)FLUORANTHENE BDL BDL ' 0.3 
! NAPHTHALENE BDL BDL 0.3 BENZO(a)PYRENE C^BDL 0.5 0.3 

4-CHL0R0ANILINE BDL BDL 0.3 IDENOt1,2.3-e,dlPYRENE , BDL BDL .0.3 
HE XACRLOROBUTADIENE BDL BDL 0.3 01BENZO(a.h)ANTHRACENE "BDL BDL 0.3 

' 4-CHLORO-3-HETHYLPHENOL BDL BDL 0.3 BENZO(a,h,i)PERYLENE QBDL BDL 0.3 
2-HETHYLNAPHTHALENE BDL BDL 0.3 

QBDL 

HEXACHLOROCYCLOPENTADIENE BDL BDL - 0.3 SURROGATE STANDARDS RECOVERY 
[ 2,4,6-TRICHLOROPHENOL BDL BDL 0.3 RECOVERY ACCEPtANCE LIRI* 

2,4,5-TRICHLORQPHENOL BDL BDL 1 (8) (8) 
2-CHL0R0NAPHTHALENE BDL BDL 0.3 2-FL-PHEN0L 9 11 21 - 100 

- 2-NITR0ANIIINE BDL BDL 1 46-PHENOL 20 26 10 - 94 
D1HETHYLPKTHALATE ° BDL BDL 0.3 NITROBENZENE-dS 1 5 23 • 120 
ACENAPHTHYLENE BDL BDL 0.3 2-FL-BIPHENYL 14 14 30-115 
2,6-DINITROTOLUENE BDL BDL 0.3 TRIBROROPHENOl 24 16 10 - 123 
3-NITROANIIINE BDL BDL 1 TERPHENYL-dH 12 18 18 - 137 
ACENAPHTHENE BDL BDL 0.3 
2,4-DINITROPHENOL BDL BDL 1 "Traee* denotes probable presence belov listed detection liait. 

' 4-NITROPHENOL BDL BDL 1 
DIBENZOFURAN BDL BDL 0.3 
2.4-0INITR0T0LUENE BDL BDL 0.3 
DIETHYLPHTHALATE BDL BDL 0.3 BDL > BELOW DETECTION LIBIT -

4-CHL0R0PHENYL-PHENYLETHER BDL BDL 0.3 HETHOD REFERENCE: EPA SU 846, 2ND EDITION 
FLUORENE BDL BDL 0.3 RETHOO 3550/8270 -

Laboratory Nuaber: 
Saaple Designation: 
Date Eitracted: v 
Date Analyzed: 
Matrii: 

Resource Analysts, Incorporated 



Lab Number: 10,429-25 
Sample Designation: 2332-328 Fort Totten Soil #9 
Date Analyzed: 8/3/87 
Matrix: Solid. 

•h i i 

VOLATILE ORGANICS CONCENTRATION DEJECTION LIMIT 
(ug/g) (ug/g) 

CHLOROMETHANE _ ' BDL 1 
VINYL CHLORIDE BDL 1 
CHLOROETHANE BDL 0.5 
BROMOMETHANE BDL 1 
METHYLENE CHLORIDE BDL 0.5 
1,1-DICHLOROETHYLENE BDL 0.5 
1,1-DICHLOROETHANE BDL * 0.5 
1,2-trans-DlCHLOROETHYLENE BDL 0.5 -
CHLOROFORM - BDL 0.5 
1 ,'2-DICHLOROETHANE BDL 0.5 
.1,1,1-TRICHLOROETHANE BDL 0 r5 
CARBON TETRACHLORIDE . BDL 0.5 
BROMODICHLOROMETHANE " BDL 0.5 
1,2-DICHLOROPROPANE » BDL 0.5 
1,3-trans-DICHLOROPROPENE BDL 0.5 
TRICHLOROETHYLENE BDL 0.5 
BENZENE BDL . ^ 0.5 
1,3-cis-DICHLOROPROPENE BDL 0.5 
1,1,2-trichloroethaNe BDL 0.5 
2-CHLOROETHYL VINYL ETHER BDL 0.5 
DIBROMOCHLOROMETHANE BDL 0.5 
BROMOFORM BDL 0.5 
TETRACHLOROETHYLENE BDL 0.5 
1,1,2,2-TETRACHLOROETHANE BDL 0.5 
TOLUENE BDL 0.5 
CHLOROBENZENE BDL 0.5 
ETHYLBENZENE BDL 0.5 
ACETONE BDL 2.5 
CARBON DISULFIDE BDL 0.5 
THF BDL 2.5 
mek BDL 2.5 
VINYL ACETATE " . . BDL 1 
MIBK BDL 2.5 
2-HEXANONE BDL 2.5 
STYRENE BDL 0.5 
XYLENES' BDL 0v5 

SURROGATE STANDARDS RECOVERY 
RECOVERY ACCEPTANCE LIMITS (%) (%) 

d 4 - DICHLOROETHANE 92 70 - 121 
d8-TOLUENE 105 81-117 
BROMOFLUOROBENZENE 103 74 - 121 

BDL = BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 8240 Resource Analysts, Incorporated 



acid/base/ne'jtral extractac_= crianic cosrcund* 
LaD&rstorv 
Sa»i< 'Desisnaticr: 
Da:i Extra:t«c: 
Dat* Ar.aivzed: 
flatrix: 

lj.t2?-2t -• -J. 
2332-328 Pert Totter, Soil 15 
7/50/8.7 
7/31/87 
Solid 

res;:::s harassed :r * cry 
s:•••:» eorte-.t: lit 

:esr;»- C! basis. 

CONCENTRATION DETECTION LlJiTT CC%DE\"A*IO: DEr:c::cv 
tug/?* ..J.. :. ... 

50: C. £ ;-N:T5C;ML:NE ED. 
ED: . o.i '. *. -M'*!?* TKY:r^EKi: . 

in >:•'.*.(}*-Syr-, v̂ i- •> - 0.3. N- !S i 3 R 0:>•*' ! r r, E X'. A *. D S E i 1' EDL 
BC: - •:.3 i. - 35 D* OF rtE-K Y ? tiEK r: E 7 h: R 31. • • ' 

:.:O!Cr.L0V.srS-E'vE ay •M KJ a A'ZXLOS D'E iSiZ? Vi 2'. -

:.to;c9.jR:m2£t£ BD: D.I FESTAOXLOROPPEN.:. :v BENZYL AlCOkOi EC. > . . V r PENAN Th?.i';E s: • « 

:.MSCKL0R5SittEf:Z ED: 0.3 .. AAlTHRtCEA: 3D. - -

J-PETrT.^ENS. - V.3 :;-X-tv7YLs«T>.A:ATi 3vL J 
E:s f2-CilLCs.0180?r0"v.' iTHc? " ' 3D!. 0.3 r-LvCRDAA7-:EM SDL •. •» 

A-flETHYl-tiEsOL 3D: 0.3 EESZ'DENE ' 

rExACHLORDETfiAVE BDL 0.3 FY.REKE 3D. • : 
N - Ai R T R 0 S '• DI - N -=R 0 = Y L A r. I % £ EC: C.3 £ v * Y L E E X Z Y L r 5 * rL A * £ :"L . . 
NITPOEENZENE /». 8D1. O.J '. 3' -MiXLOROEEATIDIK: . 3D: "• : lEC-HOnC.VE ED". C.3' E.ENZO a^NTrRACcf.: :-v *i « 
O-NlTPZr.-iEND: BD. 0.3 CP?! JEN; - 3DL • 
:.«.-o:r.E*»Yi.:rE.\:; 3D: 0.3 S:s Z-ETfcYlSE < PKTXALA?£ * T 
eekzo:c aci:- bd: 1 DI-R -0:7. v.? P'i J.AL Ai: 53: * 

2:s 12-ChLCRET^Cxv! .".ETriAME ED: 0.3 EENZ Zi c ;.rLvORANMENE EDL 2.A-5SO<lGB?4irP. ED: 0.3 cEL'ZCiHFLUOEACKEhi . SDL • t i. 8,2. i - T? I CrL 0=c=c "S3: K-: 3D: 0.3 BENZC a,?YF..:>;E ED: • i 
AAPPTKALEt: EDt 0.3. I'DESO! J.Z. •-C.i'rYrENE i-Ch:0R0AM.!\E EDL r• y DiiENZv-a.h^STHRACESIE 2D: J riE/ACrilOSI-EVTAtlEA: SDL 0.3 BEXZOj.h.jlPEvlENE BDL r ? 
A-CrLORO-Z-PETKYLRRENCL ED: 0.3 

BDL 
bd;. 0.3 SURROGATE STANDARDS RECOVERY •j.' r!E Y A: HL CROC YC : OP ENT AD1* SiE EDL 0.3 ; RECOVERY ACCEF'ASCE LIT: :-.i.6-7R!C.HiOSD?K!KCL 6DL G.3 ft) :.».5-!R:CHLORO?>:E\'OL EDL « A 2-FL-RHENCL 7\ - ID! d-chloroupktkalek! BDL 0.3 dt-RHENOL 2: DC -2-NI7R0ANILINE EDL 4 A NITROBEXZENE-dr E ii - :U DInETHYiPHTNALATE BDL 0.3 2-FL-EIPHENYL 17 n ACENAPK7KYLENE BDL 0.3 TRIBROMPKENC'L 1:. 

H 
id " 2. S-E: IM TROT OLUEH: BDL 0.3 TERPKENYL-dU 

1:. 
H 3! - U! 3-N' 17 SO AW IL! N£ EDL 1 ACENAPHTHENE BDL 0.3 :-.i*D!X!TR0P.-.EN0; BDL 1 

4-KITRC'FKEKOL BDL J DIEENZORLSAS BDL C.J 
I. A-DIKITRC-" CLUEKE BDL 0.3 :i:THYL?r!Tf'.ALA7: BDL C.J . EDL = EELCU DETECTION LINT * - C KOf. •?? ri; f> Y L - rE Nv. E 7>' E R ' BDL 0.3 flETHOD REFERENCE: EPA SU *4i. 2ND EDITION 
F1::C'R.£N: EDl 0.3 SETHOD JS50/:270 

Resource Analysts, Incorporated 



Laboratory Number: 
Sample Designation: 
Date Analyzed: 
Matrix: 

10 429-28 
2332-330 /Fort Totten Soil #11 
8/18/87 
Solid 

PCB'S 

PCB-1242 
PCB-1254 
PCB-1221 
PCB-1232 
PCB-1248 
PCB-1260 
PCB-1016 

CONCENTRATION 
REP 1 REP 2 
(ug/g) (ug/g) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

DETECTION LIMIT 
(ug/g) 

0.08 
0.16 
0.08 
0.08 
0.08 
0.16 
0.08 

BDL • BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHODS 3540 AND 8080 

Resource Analysts, Incorporated 



Laboratory Number: 
Sample Designation; 
Date Analyzed:,, 
Matrix: 

10,429-29 
232-331 Fort Totten Soil #12 
8/01/87 
Solid 

PCB'S CONCENTRATION 
(ug/g) 

DETECTION LIMIT 
(ug/g) 

PCB-1242 
PCB-1254 
PCB-1221 
PCB-1232 
PCB-1248 
PCB-1260 
PCB-1016 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

0.08 
0.16 
0.08 
0.08 
0.08 
0.16 
0.08 

BDL » BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHODS 3540 AND 8080 

Resource Analysts, Incorporated 



Lab Number: 10,429-31 ... #1 Sample Designation: 2332-333 Ft Soil Sam Blk #1 
Date Analyzed: 8/3/87 
Matrix: Water'/ 

volatile organics concentration volatile organics (ug/L) 
chloromethane bdl 
vinyl chloride bdl 
chloroethane bdl 
bromomethane bdl 
methylene chloride 31 
1,1-dichloroethylene . bdl 
1,1-dichloroethane bdl 
1,2-trans-DICHLOROETHYLENE bdl 
chloroform bdl 
1,2-dichloroetkane bdl 
1,1,1-trichloroethane bdl 
carbon tetrachloride bdl 
bromodichloromethane bdl 
1,2-dichloropropane bdl 
1,3-trans-DICHLOROPROPENE bdl 
trichloroethylene bdl 
benzene bdl 
1,3-cis-DICHLOROPROPENE bdl 
1,1,2-trIchloroethane bdl • 
2-chloroethyl vinyl'fETHER bdl 
dibromochloromethane bdl 
bromoform bdl 
tetrachloroethylene bdl 
1,1,2,2-tetrachloroethane bdl 
toluene' 5 
chlorobenzene. bdl 
ethylbenzene bdl 

acetone bdl 
carbon disulfide bdl 
thf bdl 
mek bdl 
vinyl acetate bdl 
MIBK bdl 
2-hexanone bdl 
styrene bdl 
xylenes bdl 

surrogate standards recovery 
recovery 

<%) 
d4-dichloroethane 84 
d8-toluene 100 
bromofluorobenzene 93 

DETECTION LIMIT, 
(ug/L) 
10 
10 
5 
5 
5 
5 
5 
5 
5 

" ' 5 
5 
5 t 5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
"5 
5 
5 

25 
5 
25 
25 
10 
25 
25 
5 
5 

ACCEPTANCE LIMITS i%) 
76 - 114 
88 - 110 
86 - 115 

BDL - BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

- METHOD 8240 Resource Analysts, Incorporated 



ACID/EA:E/SEL'TRA. ST* ACTABLE 2-ixsZ. 

i.s:-o-5tO"» tetir: 10.455-22 

is Hi it C'isssr.eric-r: 2125-3!: Ft Tetter Ess iL- 31 
I1;!: 7/24/5? 

De:e Araicsc: 7/21/i? 

: •s:«r 

GCfcit^RATI •:* DETS:7':ON.._~:- :,:V:ES":A*'-:?, DE":;-;:1 

:I;-L 

s-K!T?«:0.!st r-.i,wAr.:\t ED'. 55 .-V:"VAJ.L;VE 

f-rMl E:<L 4, t -d:*~-c -.:-rrrv* i-jjenol E:M E: 

.Hi :2-CfcLCRCSTKll Err£= SDL 15 K-IS!~5EeD:AS8'LA!!iSi !!' i'Di""" .:• 

G-CHLGBGfrENG:. ED. 25 - < - 3f.-i«r--3~iE\YL-=HEN r L ET.KES STL 
*.• :. 3-D:C KL CPC c E N2E h E' EDL IE McvJCH.vfCTt'iZi'c VJ. 1C 

I.i^IChLOr.CEcKZENE BDL 10 ' r: K'TACRLCr vrKE V'Di ED: I: 

'BENZYL ALCOHOL EDL IB SHENAX'rfENE EE- :: 
2. :-DICHLOfiOEEKZ£f.E BDL ID AKTriRACEXE BM :: 
2-RETHYLFftESlOL ' SDL ->r. • • Di-N-Svir^H^ALATE SDL i: 
Hi 12-CKLCSOISOf'SOFYL' V.-rJ SDL 23' FLUOrOAVlr.ini BDl .G 
i-METH*LrHENOL .. SDL 1C E-ENZIDE-*:! EDl ICE 

tiMOtSftOETiitt! BD. .25 -FYFISE BDL 15 

b-N:T R01CDI-N-r Y.A-!NE ,F 25- .ID S 0" Y L2SS.2yLsfiTrR_A7 E ED. 
LTririhZiN; 3DL •ID z. 3 * -o:: «L.OS-ZEI SDL 55 
:•:=«? :VE EDl ID S:S-:v.sLASStSASSIE £DL :: 

EDL "ID tSRYi/M- EDL :: 
:.i-D:rET«a?hi«c-. EDl r.- E::- '.i-ET'HR'Jie?.**: ̂ •HSALATE 5.2 I'D 
E-:E:.ZO:C AC::- EDi \r- DI-JKv^LHGriKLATE BDL :: 
f; 3 i Z-:HLOr.ET:-:CxY • .•i>A« SDL 2f 2 E NDL" - • r ̂fiJSALTKE N E SDL :: 
.. A-MCHLORlirMEftil'. SD. It 5ENS5 LL:*= -i^.E0^SA.gT-T4EKE BE. :: 
.. 5. t  -! F.! C K L OF 0 EIN 2 E N: c->

' •a a .U! EESZ-'LitlKnEAl SDL 
SAr riTrsALENE. BD. ID iD£®LL^.3-i.Si?*R£fc£ EDL 
i-CnLORCANIL iSi£ SDl ff DISESCRJLA.T.WRTR-HFACENE SDL 15 
KExACrLQRCBLTADIEN: BDi "15/ BE!!2L';A.L.i-F!TBr:«: BDL 15 
4-CH.LC'SG-3-"EThYLr:DEV5l ML 
2-».:TrYLNAP?:TKAEiK: SDL A •WSfOWTE .T!AKDARD: RECOVERY 
HE X ACHLOROCYCLCrE-NT AD IE-HE EDL ir. RECC-VERT AiGEFTASCE 
:. i, t-Tr.I CKLOROrHEt.: L BDL 13' ft! 'V 
:. 4. E-Tr.ICKQRCf HEVC'v. EDL B: I-F.-FRSST'L 44 - ; 
2-CKLORONAP HTKAL ENE BD. D bt-PHENOL 45 :: - 1 
2-N:TROANIL:NE BDL 3D N!!R5BSN2EJIE-'S5 :GC 25 -
OIr.ETHYLPHTHAL.ATE BDL 3D ' 5-TLCSHtm: EL t2 - : 
ACEMArHTHYiENE 251 c •RISE^ENOI 5i i: -
I.t-MMTEC'TC'LUEJi: BDL ->r T£rfHE*v.-3".4 ?t 22 -
Z-MTROASIILINE • SDL 33. 

ACEAA?K7KEIii£ BDL It 
i.i-I'iJlITSCFKESiOi. BDL 50 FLI:TRF»HEWL BDL 3D 

L12ESZ Or BDL :rv 

5.L-DIN!!RCT0L:JENS BDL 32 
METHYLFK'RALA'E SDL • IT. BDL * 3ELWJ.TETECT10II LI-IT 
t - CHL OS CPHE N YL - f HE r. BDL - IT' nETHSDSSSBKrE: AD CFR FART 134. FRIDAY. OCTC'EES 2't. 14:. 
FLUCRENE BDL 2* "ETHCD 423 
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Lab Number: 10,429-34 
Sample Designation: 2332-335 Ft Soil Trav Blk #1 
Date Analyzed: 8/3/87 
Matrix: Water . 

VOLATILE ORGANICS - CONCENTRATION DETECTION LIMIT 
(ug/L) (ug/L) 

CHLOROMETHANE BDL 10 
VINYL CHLORIDE BDL 10 
CHLOROETHANE BDL 5 
BROMOMETHANE BDL 5 
METHYLENE CHLORID'E 12 5 
1 ,1-DICHLOROETHYLENE BDL 5 
1.1-DICHLOROETHANE BDL 5 
1.2-trans-DICHLOROETHYLENE BDL 5 
CHLOROFORM BDL 5 
1,2-DICHLOROETHANE BDL 5 
1.1.1-TRICKLOROETHANE ~ BDL 5 
CARBON TETRACHLORIDE BDL 5 
BROMODICHLOROMETHANE BDL 5 
1.2-DICHLOROPROPANE BDL 5 
1.3-trans-DICHLOROPRQPENE " BDL 5 
TRICHLOROETHYLENE BDL 5 
BENZENE BDL 5 
1,3-cis-DICHLOROPROPENE BDL 5 
1.1.2-TRICHLOROETHANE BDL - 5 
2-CHLOROETHYL VINYL 'ETHER BDL 5 
DIBROMOCHLOROMETHANE BDL 5 
BROMOFORM , BDL 5 
TETRACHLOROETHYLENE BDL 5 
1,1,2,2-TETRACHLOROETHANE BDL _ 5 
TOLUENE 65 
CHLOROBENZENE BDL 5 
ETHYLBENZENE BDL 5 

ACETONE BDL 25 
CARBON DISULFIDE BDL 5 
THF BDL 25 
MEK "BDL 25 
VINYL ACETATE BDL 10 
MIBK BDL 25 
2-HEXANONE BDL 25 
STYRENE BDL 5 
XYLENES BDL 5 

SURROGATE STANDARDS RECOVERY 
RECOVERY ACCEPTANCE LIMITS 
(%) <%) 

d4-DICHLOROETHANE 86 76-114 
d8-TOLUENE 100 88 - 110 
BROMOFLUOROBEWZENE 94 86 - 115 

BDL = BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 8240 Resource Analysts, Incorporated 



MATRIX SPIKE DUPLICATE RECOVERY 

Laboratory Number: 10,429-34 
Sample Designation: 2332-335 Ft Soil Trv Blk #1 
Date Analyzed: S/3/87 
Matrix: Solid 

REPLICATE 1 
ug/g IN ug/g ug/g %REC-

COMPOUND SAMPLE SPIKE FOUND OVERY 

1,1-DICHLOROETHENE 0 54 62 115 
TRICHLOROETHYLENE 0 67 70 104 
EENZENE 0 - 52 57 110 
TOLUENE 6 54 61 102 
CHLOROBENZENE 0 58 65 112 

METHOD REFERENCE: EPA SW 846, 2ND EDITION METHOD 8240 
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AC:' /5A£i. Sic'. TRAL E»TnA MA;-.: L :"!:.:..*D 

••.Jlvri.&ri k.z:<.:: :-A10i 
Desir.si::'.: Si* 

Dr.* ri:5:r«r; 7 
Set A-»iCiO: Villi'! 

f.iiiirt sure-:;: :r « .0! wrrfs C tesi.l. 

; CONCENTRATION DETECT ION LirIT CCV'EN'-'A'M'K Jr*r * 
luj.'s) ;u?/?l 1 

k-*m3!cijn5:sti.«!« • SDL 0,8 i-JIOTr.OAM.lKE' av 
-nEfvj. BDL O.J *.: - DIM T r j - i - K E T r r Ls H E N 0. 
lii TI-CKLOFOETHM ET-'E.V BDL C.J N-XI7 RDiGD;?rtKYLAH.INE li! BDL 
O-CrLOf.DfKEKOL SOL 0.3 c • E.R 0" Of H E KL - r H E KL E" HE ?. BD.' 
I. J-DICHLOF.OJEKIENE BDL :.J - HEUCHLOSOBEXTENE EDL 
I. A -MCHLOROEEMEK; BOL , O.J PE N T AC Hi. OR C p HEN C-. . *:'L 
EENJ-'L ALCOHOL BDL C.J rhENAKTHF.ENE SDL 
; .0-DI CHI OF. DEE XI EXE BDL •:.j ANTHRACENE BDL ! 
:--ET-r.?sEK0L , 3DL * 3 CI-N-rUT YLrHT 3D: 
£•15 E!-t? • BDL D.J VLVBOASTK-KE EDL-
j-"ET.nr.rr:KC,L SDL a. j EEMiOENE SDL 
Hi; A'.SLDSO: 'r.AKE SDL U.J ?»«KE BDL 

C.J S L * VS E X Z J L ? H:A  . A r E • ED. 
M'FDEEKTELE ,r- E:-L r. i 

• • * IC-LORCEE-MIMf.: Z't. 
; :0r-!:vKE SDL C.J EtVJvlsJAXJHrACEftE EDL ^ _fv] "t '.S u? SDL r j CvYEEKS ED. 
:.;-:;:rE!-virr-\L C.3 !i: :-E"'-Y:.rE»'?H"-.A.A"E • •• 
=E :?cl:C M:D 2D'- i OS-OCT'Vjr.T^ AT; EDL 
::: JO-C-..lO?5;-0<*W ».?%.*« sr. • K* • •: t 11*25!t '?.'.'CR**«»*;EK: 
L.i-DICfi.OfCv-.EK;.. EM 0.3 SExJ'fl lS!-Efc; :-D; 
:.:..-T?:XC:LEEK:EK> SDL C.J EEMO: s'FREE .f SR.. 
K.'-.TrXEKE BP; O.J ED. 
i-CHLOnOANLiSE SOL •O.I MSEXrOi*.- ANT.-?A;E';E 
"i X4CHL Or. 53'.:" a DTEM 50. •5.3 i£MO!;.K.: fEr/'LEXE ED. 
»-C«iWC-W!ET-i.»«Eviw BOL V. J 
i-nELr'!'i.NArr'THA.E:-.E BDL C.J • ELf.f06A.Tt. S'ALDAK'-: slCO-iE.F.-. -

HEXA>:LO?.C'CYCLOFEMAE:EKE SOL O.I ftC'T'-E?.: t: :a:'A' 
L.i.t-7».:CfiLC?ir HEM. BD. D.I • I • "I 
:...E-TE:CHLC:::HE%;L SDL * :-FL-FHEX:_ 
i-C KL OF OKArr.!HA;E XE BD. *.3 ci;-:HEKDL " IW •*' O-MTRCAKILTKE SDL 1 K;"OEEX:EXE-C: C 3: 
:-:r.:*n»is?vTkA.A7r BDi. , r » «A> ' J-FL-EIFHENM ?' i: 
ACESAsr-HYLEKE . !•:«. 

y W* W "!ESVK0AHE\M • * 

;-.TO:«"R5TCLL-ESI BD. O.J 'BAFHT'SLL-Cl'S *• ?; 
T-UTFCAMLIM SDt * 

EhAr H" h£r.'E EPL C.J-
O.i-DlNlTnORHEXC'L BDL 
i-K!7*0?-iEM'L BDL 1 
I'IBEMCTURAX BDL C.J 
Z. t - v-*I KIT S C> I L'L BDL D.I D:ETHYL:H7KALATE BDL C.J Si". « BELT- DETECTION LISIT 
A-tMLOriPhEVYt-rsEKYLE'HEr EDL r y HETrvDD REFERENCE: ERA 'SB Hz. ?KD EM TICK FLUORENE SDL G.J METHOD IE:: 
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Laboratory Number: B-P102 
Sample Designation: Blank 
Date Analyzed: 8/13/87 
Matrix: Solid 

prn's concentration detection limit 
(ug/g) (ug/g) 

PCB-1242 
PCB-1254 
PCB-1221 
PCB-1232 

BDL 0.08 
BDL .0 • A® 
BDL 0.08 
BDL 0.08 

FCB-1248 
PCB-1260 BDL 0.16 
PCB-1016 BDL 0.08 

BDL • BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHODS 3540 AND 8080 

Resource Analysts, Incorporated 



SOIL MATRIX, SPIKE 

Date: 8/13/87 Sample Number: S-P102 
(10,429-28 PCB Solid) 

.h 
POB SMO CONG. SPIKE' SAMPLE CONC. % 
SAMPLE NO. ADDED (ug/g) RESULTS MS. REC. 
... ———— —— tug/a! (uq/o) 
PCB 1254 1.3 .47 .60 48 

Resource Analysts, Incorporated 



resource analysts; inc. 
laboratory control spike 

! • ' '• 

lab number 10429 date 8/12/87 sample designation wp780 

COMPOUND TRUE VALUE ACCEPTANCE ACTUAL 
GUIDELINES RECOVERY 

Bis (2-Chloroisopropyl) ether 55 12.0-84.8 40 

Bis (2-Chlororthyl) ether 20 4.3-29.1 9 

-Sis (2-chloroethoxy) methane 35 8.4-41.6 50 

4-chlorophenyl-phenylether 40 5.2-64.4 23 

4-Broinophenyl-phenylether 75 3.3 - 129 48 

Resource Analysts, Incorporated 



SOIL MATRIX SPIKE 

date s / 1 rb /% 1  sample number 5~ P i  o5l / t O . H 2 < k - 3 * \  
PCB 9o(̂ tO 

fcB SMO 
SAMPLE NO. 

CONC. SPIKE ADDED (ug/ g) SAMPLE 
RESULT u*/* • 

CONC. 
MS. I-

* 
REC. 

VCB ' t."5 •*t7 • 

Resource Analysts, Incorporated 



lab number s-?(q 

compound 

resource analysts, inc. 
laboratory control spike 

date_^ll2y_s3 sample designation/O , ̂ 9'^ P(fi> S6U O 

true value • acceptance 
guidelines 

actual 
recovery 

fooc\of \9.^4 • oi-.a'Ws-"ft 

Resource Analysts, Incorporated 



..ibrary used: SY: ACIDS 
:>ata file name: SY:JL731H1 
Injection time: 31-JUL-87 08:92:98 
' intents: 7 

ACID/SURR 90 STD. 
Dilution factor: 1.00 
.ibrary entries as follows: 

Standards: 
IS 1< 4-DICHL0R0BENZENE-D4 
2S NAPHTHALENE^DS 
3S ACENAPHTHENE-D10 

t 4S PHENANTHRENE D10 
5S CHRYSENE D12 
Targets: 

' IT PHENOL 
2T 2—CHLORQPHENOL 
3T 2-METHYLP HENOL 
4T 4-HETHYLPHENOL 
ST 2, 4-D ZMETHYLPHENOL 
6T 2—NITROPHENOL 
7T BENZOIC ACID 
8T 2,4—DICHLOROPHENOL 
9T 4-C HLOR 0-3-METHYLPHENOL 
1OT 2/4# 6-TRICHLORO^HENOL 
1IT 2»4»S-TRICHLORQPHENOL 

- 12T 2#4-DINITROPHENOL 
» .3T 4-NITR0PHEN0L 

. . 14T 4/ 6-DINITR0-2-METHYLPHENOL 
1ST PENTACHLOROPHENOL 

No. Time Scan Tmass/Smass Tan 

2S 11. 10 934 
3S IS. 98 906 
4S 19. 39 1219 
SS 26.32 1796 
IT 7.99 240 94. / 2T 7.72 294 128. / 3T 8. 82 349 108. / 4T 9. 18 379 107. / ST 10.42 478 107. / 
6T 10. 23 463 139. / 7T 11. 09 930 122. / 8T 10. 82 911 63. / 9T 12. 67 664 107. / 10T 13. 70 790 198. / 11T 13. 82 799 198. / 
12T 19. 90 933 184. / 13T 16. 10 899 69. / 14T 17.28 1047 198. / vr 19. 10 1198 266. / 

192. 42692. / 18939. 
192. 31483. / 18939. 
192. 28389. / 18939. 
192. 36699. / 18939. 
136. 28926. / 70413. 
136. 11342. / 70413. 
136. 11988. / 70413. 
136. 13623. / 70413. 
136. 20061. / 70413. 
164. 10099. / 28946. 
164. 10263. / 28946. 
164. 999. / 28946. 
164. 3341. / 28946. 
188. 1861. / 41381. 
188. 3933. / 41381. 

Acjds 

So SfP. 

CcfJT/AJJ/AiG 

OMGLK 

7-3/- 8?" 

Ref Fit Cone Units 
STD 1. 00 40.0 UG/L 
STD 0. 76 40. 0 UG/L 
STD 1. 00 40. 0 UG/L 
STD 0. 89 40. 0 UG/L 
STD 0. 74 40. 0 UG/L 

1 0. 93 90. 9 UG/L 
1 0. 96 48.4 UG/L 
1 1.00 47. 4 UG/L 
1 1.00 48. 2 UG/L 
2 1. 00 91. 1 UG/L 
2 1. 00 38. 9 UG/L 
2 0. 94 43. 4 UG/L 
2 0. 67 48. 2 UG/L 
2 1. 00 37. 2 UG/L 
3 1.00 43.2 UG/L 
3 O. 93 44. 9 UG/L 
3 0.77 6. 6 UG/L 
3 0.00 18. 0 UG/L 
4 0. 63 20. 0 UG/L 
4 0. 77 26. 8 UG/L 

Resource Analysts,incorporated 



39T 25. 05 1692 149./ 240. 26836. / 52368. 5 0. 96 34. 6 UO/L 
40T 26. 30 1795 228. / 240. 31931. / 52368. 5 0. 96 33. 0 UG/L 
41T 26. 40 1804 228. / 240. 72047. / 52368. 5 0. 93 53. 0 UG/L 
42T 26. 60 1821 149. / 240. 45427. / 52368. 5 0. 96 44. 5 UG/L 
43T 28. 18 2068 149. / 264. 4726.1. / 20734. 6 0. 85 31. 0 UG/L 
44T 29. 03 2068 252. / 264. 66526. / 20734. 6 0. 00 107. 6 UG/L 
4 ST 29. 25 2068 252. / 264. 66526. / 20734. . 6 1. 00 100. 4 UG/L 
46T 30. 02 2068 252. / 264. 21749. / 20734. 6 0. 00 56.3 UG/L 
47T 34. 35 2068 276. / 264. 8305. / 20734. 6 0. 00 26. 5 UG/L 
48T 34. 48 2068 278. / 264. 4732. / 20734. 6 0. 00 16. 0 UG/L 
49T 35.47 2068 276. / 264. 6350. / 20734. 6 0. 28 28. 1 UG/L 
SOT 26. 28 174S 252. / 240. 3446. / 52368. 5 0. 00 17. 2 UG/L 
SIT 23. 00 1472 184. / 188. 104. / 96320. 4 0. 00 1. 1 UG/L 

^td. 

^€u> 

t >T. 

i 

f 
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MATRIX SPIKE DUPLICATE RECOVERY 
I 

Laboratory Number: 10,429-1 
Sample Designation: 2332-320 Fort Totten Soil 
Date Analyzed: 8/3/87-^ 
Matrix: Soil 

REPLICATE 1. REPLICATE 2 

COMPOUND 
1,1-DICHLOROEIHENE 
TRICHLOROETHYLENE 
BENZENE 
TOLUENE 
CHLOROBENZENE 

ug/g IN 
SAMPLE 

0 
0 

' 0 
0 
0 

ug/g ug/g %, rec ug/g % rec
spike found overy found overy 

7 8 122 8 112 
8 10 119 10 115 
7 8 122 8 115 
7 8 121 8 124 
-7 9 131 9 124 

RELATIV 
RANGE 
% 

s 
3 
5 
2. 
5 

METHOD REFERENCE: EPA SW 846, 2ND EDITION METHOD 8240 

Resource Analysts, Incorporated 



ac abase /neutral. ext-»#cta«l£ oroanic cohpcvnds 

I.U"jrs:or»,Jaiii.tr: 
Sssple Desi^neiion: 
Dite Eitrs::eo: 
Date 4r,s:>zed: 
*2 t r i  J  :  

1 0 , 4 2 9 - 2  ='. i  

2 3 3 2 - 3 2 0  F o r t  T o t t e r .  S o i l  I I  

7 / 3 0 / 5 7  

nun 
Soil 

sua Its en a ?103 desrses Ci basis, 
r.sisture Content: 13.it 

• • CONCENTRATION DETECTION LIBIT CON:ENTRAT:CN DE'SCTI's l 
las.'?) !u?/?l 'A?/?1 IUJ'R • 

N - NIT P. 0 BSD IH E.T H Y L A!! 1N£ BOL O.B 4-NITR0ANIL1NE BO. * 

PHENOL BDL 0.3 A.-.-DlNlTFC-2-nETHn.PHENOL SDL • 

Its 12-CHL0R0ETHYL ETHER: 6DL 0.3 N-NITRCiOOIrHENT.APINE !!> EDL r. 11 

2-CHLOROrHENDL BDL 0.3 4-BROtiOPHENY.L-PHENVLETHER BOL • ? *  • »  

J.S-DSCKLMCEESZENf BBL 0.3 KEXACriLOROBENZENE ED'. C.3 
j.p-DICHLORC'SENZENE BOL 0.3 PEN1 ACKiOROPn: NOi. BDL" , 
BENZY. ALCOHOL BOL 0.3 FNENAN-HRENE BDL' » • • v 

1.2-'!C^OROSEKrEI>: BDL C.3 ANTHRACENE BDL r i 

2-BETHYLFHEN0L , BOL * 0.3 DI-S-SUTYLFHTKAUTE SDL 0.2 
i:i £2-CH^Or.C'ISOrftOrYL1 ETHER BOL' 0.3 FLVDRDAV'HENE SDL 5.3 
S-HE'HTlFHEhCi. BOL' 0.3 BENZIDINE EDL 2 
nE/ACHLOROETHAKE BDL 0.3 ' FYFENE BDL C.I 
K-S!TRO$C'DI*N»rRC'F YLAS'NE SDL 0.3 •VTYLBESiZYLFH'HALATE EDL C.3 
N'ITROEENZEKE >f- BO. C.3 3.3' -DICHL DRCiBENZ! ? INE BD: 0.7. 
I SOPHDRONE BDL 0.3 SEN2C i s i ANTHRACENE BDL C.3 
2-KITRCFHENOL BOL 0.3 CHRrSENE ED. • J 

2,4-DMET.HYLPHENOL BOL 0.3 tislZ-ETHYLHEXYL 'rHTHALATE 0.7 C.3 
BENZOIC ACID BOL 3 DI -N-OCT YLPH.THAL ATE BDL C.3 
Bis (2-CKLORETHOXti HETHANE BDL 0.3 BENZOlbTFLOORANTHENE BDL C.3 
2.4-DICHLOROFHSNOL BDL 0.3 SE MO I k} F L OOF AN T HEf*E EDL C.3 
1.2,4-TRICHLOROBENZENE BOL 0.3 BENZOlsiPYRENE BDL 0.3 
NAPHTHALENE BDL 0.3 IDENO!1,2.3-c.dJPVRENE BDL 0.3 
4-CHLOROANIlINE BDL 0.3 DIBENZOla.M ANTHRACENE BDL C.3 
HEXACHLOROB'JTAOIENE BOL 0.3 BENZOU.n.ilrERYLENE BDL 0.3 
4-CKLGR0-3-nETHYLfHENQL BOL 0.3 
I-MTHTLNAHTHALENE BOL 0.3 SURROGATE STANDARDS RECOVER" 
riJACHLOROCYCLORENTADIENE BDL 0.3 " RECOVERY ACCEPTANCE L 
2. i. t - T ?. ICKL CA OF HE NDL BOL 0.3 I*1 I X :  
2.4.S-TRICHLOROFHENOL SDL 1 » • 2-rL-rHENClL 12 * « - 1 M • * • I 
2 - ML OR ON A?H T n AL EN E BDL 0.3 dt-P-ENDL " 13 1C - 94 
2-N:Tr.0AN';L!NE 3DL 1 STTRCSENZENE-d: It 35 - 11 
IirETHYLPnTnALATE . BOL 0.3 I-FL-ZIPHEKYl ' I ?  4 • 43 - i; 
AC£NASH:HYLENE BOL C.3 TRIBR0ftC=HENOL 33 if. . 
2.t-D!K2TF0!0.VISE BOL 0.3 TER?HENY.-:!4 41 3! - H 
Z-NITROANILINE BDL 1 a 
ACENAP-.THENE BDL 0.3 . 
2,4-D!NITR0PHENCl BDL 1 * 
4-NlTROPHENCL BDL 1 
DIBENZOFURAN BOL 0.3 
2.4-DIN;TROTCLUENE BDL 0.3 
I'IETHYWPHTKA.ATE BDL 0.3 EDL - 5ELCU DETECTION LIBIT 
4-CHLOROrHENYL-FHEKYLETHEF. BOL 0.3 HETrtOD REFERENCE: EFA'SU Sti. 2ND EDITION 
FLUCRENE EOL 0.3 NETHOD 3550.' S270 
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ield Identification: 2332-341 FT Sediment tl 
jaboratory Number: 10,430-2 

Matrix: Solid 

.arameter 
ilver, recoverable (ug/g) 
rsenic, recoverable (ug/g) 
Barium, recoverable (ug/g) 
"admium, recoverable (ug/g) 
hromium, recoverable (ug/g) 
nercury, recoverable (ug/g) 
Lead, recoverable (ug/g) 
1 elenium, recoverable (ug/g) 

Date Analyzed Method/Reference Concentration 

7/29/87 
8/12/87 
7/29/87 
7/29/87 
7/29/87 
7/29/87 
7/29/87 
8/14/87 

6010/1 
7060/1 
6010/1 
6010/1 
6010/1 
7471/1 
6010/1 
7740/1 

<1 
4.9 

<10 
<0.5 
13 
0.27 

210 
<1 

r~ield Identification: 2332-342 FT Sediment #2 
.aboratory Number: 10,430-5 

Matrix: Solid 

'arameter 
Silver, recoverable (ug/g) 
trsenic, recoverable (ug/g) 
Jarium, recoverable (ug/g) 
Cadmium, recoverable (ug/g) 
Chromium, recoverable. ,(ug/g) 
4ercury, recoverable (ug/g) 
uead, recoverable (ug/g) 
Selenium, recoverable (ug/g) 

Date Analyzed Method/Reference Concentration 

7/29/87 
8/12/87 
7/29/87 
7/29/87 
7/29/87 
7/29/87 
7/29/87 
8/14/87 

6010/1 
7060/1 
6010/1 
6010/1 
6010/1 
7471/1 
6010/1 
7740/1 

<1 
5.0 
18 
<0.5 
19 
0.20 

225 
<1 

Field Identification: 2332-343 FT Sediment #3 
Laboratory Number: 10,430-8 

Matrix: Solid 

I Parameter 
Silver, recoverable (ug/g) 
Arsenic, recoverable (ug/g) 

f Barium, recoverable (ug/g) 
Cadmium, recoverable (ug/g) 
Chromium, recoverable (ug/g) 

r-Mercury, recoverable (ug/g) 
Lead, recoverable (ug/g) 
Selenium, recoverable (ug/g) 

Date Analyzed Mathod/Reference Concentration 

7/29/87 
8/12/87 
7/29/87 
7/29/87 
7/29/87 
7/29/87 
7/29/87 
8/14/87 

6010/1 
7060/1 
6010/1 
6010/1 
6010/1 
7471/1 
6010/1 
7740/1 

<1 
2.8 

<10 
<0.5 
12 
0.15 

270 
<1 
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Field Identification: 2332-344 FT Sediment #4 
Laboratory Number: 10,430-11 

Matrix: Solid 

Parameter 
Silver, recoverable (ug/g) 
Arsenic, recoverable (ug/g) 
Barium, recoverable (ug/g) 
Cadmium, recoverable (ug/g) 
Chromium, recoverable (ug/g) 
Mercury, recoverable (ug/g) 
Lead, recoverable (ug/g) 
Selenium, recoverable (ug/g) 

. Date/ 
Analvzed Method/Reference Concentration 

7/29/87 6010/1 <2 
8/12/87 7060/1 4.6 
7/29/87 6010/1 27 
7/29/87 6010/1 <0.6 
7/29/87 6010/1 14 
7/29/87 7471/1 0.28 
7/29/87 6010/1 190 
8/14/87 7740/1 <1 

Field Identification: 2332-346 FT Sed Samp Blk 
Laboratory Number: 10,430-13 

Parameter 
Silver, recoverable (mg/L) 
Arsenic, recoverable (mg/L) 
Barium, recoverable (mg/L) 
Cadmium, recoverable (mg/L) 
Chromium, recoverable (mg/L) 
Mercury, recoverable tmg/L) 
Lead, recoverable (mg/L) 
Selenium, recoverable (mg/L) 

Date 
Analyzed Method/Reference 
7/29/87 
8/12/87 
7/29/87 
7/29/87 
7/29/87 
7/29/87 
7/29/87 
8/14/87 

6010/1 
7060/1 
6010/1 
6010/1 
6010/1 
7470/1 
7421/1 
7740/1 

Matrix: Water 

Concentration 
<0.01 
<0.01 
<0.1 
<0.005 
<0.01 
<0.0005 
<0.005 
<0.01 

References: 1) EPA SW 846, 2nd Edition 

Resource Analysts, Incorporated 



calibration verification 

Lab Number: 10430 Site: Fort Totten 
Units: mg/L 

metals: 
True Value Found SR Method 

Arsenic 0.050 0.048 96 7060 

Barium 20.0 20.0 100 7080 

Cadmium 0.50 0.492 98 7130 

Chromium 1.0 0.985 98.5 7190 

Lead 10.0 10.0 100 7420 

Mercury 0.0050 0.00515 103 7470 

Selenium 0.050 0.049 99 7740 

Silver 1.0 0.998 99.8 7760 

1) Control Limits: Mercury and Tin 80-120; Other Metals 90-110 
2) Indicate Analytical Method Used: F-ICP; A-Flame AA; F-Furnace AA 

CALIBRATION VERIFICATION SOURCES 
Dilution of Commercial AA Standard unless otherwise specified. 
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1. Blank Data 
Blank Number 
HgB 68 

2. Accuracy 

Sample Field I.D, 
, 10430-8 2332-343 
3. Precision 

f 
Sample Field I.D, 
10430-8 2332-343 

QUALITY ASSURANCE/QUALITY CONTROL 
MERCURY 

Results 
(ug/g) 
<0.05 

Original 
Concentration Spike Level 

(uo/g) (ug/g) 

0.15 

Replicate 1 
(ug/g) 

0.14 

0.99 

Replicate 2 
(ug/g) 

0.16 

Total 
Concentration 

Found 
(ug/g) 

1.18 

Average 
(ug/g) 

0.15 

Recovery 

104 

Relative 
Ranoe 
13 

SILVER 

1. Blank Data 
Blank Number 
MB 366 

2. Accuracy 

Sample Field I.D. 
, 10429-3 2332-320 
< 10429-21 2332-326 
3. Precision 

Sample Field I.D. 
10429-3 2332-320 
10429-21 2332-326 

Results 
(ug/g) 
<0.5 

Original 
Concentration 

(ug/g) 

<1 
<1 

Spike Level 
(ug/g) 

7.2 
6.0 

Replicate 1 
<uq/q> 

<1 
<1 

Replicate 2 
(ug/g) 

<1 
<1 

Total 
Concentration 

Found % 
(ug/g) Recovery 
7.0 
5.8 

Average 
(ug/g) 

<1 
<1 

97 
97 

Relative 
Range 

NC 
NC 
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[ 

ARSENIC 

1. Blank Data 
Blank Number 
MB 366 

2. Accuracy 

Sample Field l.D. 
10429-3 2332-320 
10429-21 2332-326 
3. Precision 

Sample Field l.D. 
10429-3 2332-320 
10429-21 2332-326 

Results (UQ/Q) 
<1 

Original 
Concentration 

(uq/o) 

19 
20 

Replicate 1 
<uq/q) 

20 
21 . 

Spike Level 
(uq/q) 

7.2 
6.0 

Replicate 2 
(uq/q) 

18 
19 

BARIUM 

Total 
Concentration 

Found 
(uq/q? 

22.5 
22.8 

Average 
(uq/q? 

19 
20 

Recovery 
49 
47 

Relative 
Ranee 
10.5 
10 

1. Blank Data 
Blank Number 
MB 366 

2, Accuracy 

•0 

Sample Field l.D. 
10429-3 
10429,-^21 

2332-320 
2332-326 

3. Precision 

Sample Field l.D. 
10429-3 
10429-21 

2332-320 
2332 326 

Results 
(uq/q) 

<10 

Original 
Concentration 

lugiZfll 
94 
5 

Spike Level 
(ug/g) 

724 
602 

Replicate 1 
(uq/ff) 
93 
58 

Replicate 2 
(uo/a) 

95 
56 

Total 
Concentration 

Found 
(uq/q) 

757 
617 

Recovery 
91 
102 

Average 
(uq/q) 

94 
57 

% 
Relative 
Range 

2 
3.5 
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CADMIUM 

1. Blank Data 
Blank Number 
MB 366 

2. Accuracy 

Sample Field I.P. 
10429-3 2332-320 
10429-21 2332-326 
3. Precision 

Sample Field I.D, 
10429-3 2332-320 
10429-21 2332-326 

Results (UG/Q) 
<0.5 

Original 
Concentration 

(qq/q? 

0.72 
<0.6 

Replicate 1 
(uq/q) 

0.69" 
<0.6 

Spike Level 
t«g/g) 

72 
60.2 

Replicate 2 
(uq/q) 

0.74 
<0.6 

Total 
Concentration 

Found % . 
(ua/o) Recovery 

71 
55 

Average 
(uq/q) 

0.72 
<0.6 

98 
90 

Relative, 
Range 
6.9 
NC 

CHROMIUM 

1. Blank Data 
Blank Number 
MB 366 

2. Accuracy 

Sample Field I.D. 
10429-3 
10429-21 

2332^320 
2332-326 

3. Precision 

Sample Field I.D. 
10429-3 
10429-21 

2332-320 
2332-326 

Results 
(uq/q) 

<1 

Original 
Concentration 

(uq/q) 
39 
27 

Spike Level 
(ud/q) 

725 
602 

Replicate 1 
(uq/q) 

38 
26 

Replicate 2 
(uq/q) 

39 
27 

Total 
Concentration 

Found 
(uq/q) 
796 
640 

Recovery 
104 
102 

Average 
(uq/q) 

39 
27 

Relative 
Range 

2.6 
3.7 
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BARIUM 

1. Blank Data 
Blank Number 
MB 367 

2. Accuracy 

Sample Field l.D. 
10465-3 2332-301 

Results 
(mq/L) 

<0.1 

Original 
Concentration Spike Level 

(ma/L) (mq/L) 

Total 
Concentration 

Found % 
(mq/L) Recovery 

0.2 5.0 4.94 95 

3. Precision 

Sample Field I.D, 
10465-3 2332-301 

Replicate 1 
(ma/L) 
0.1 * 

Replicate 2 
(mq/L) 

0.2 

Average 

0.2 

Relative 
Range 
50 

CHROMIUM 
1. Blank Data 

Blank Number 
MB 367 

2. Accuracy 

Sample Field l.D. 
10465-3 2332-301 

Results 
(nq/L) 

<0.01 

Original 
Concentration Spike Level 

(mq/L) 

0.031 
(nq/L) 
5.0 

Total 
Concentration 

Found % 
(mg/L) Recovery 
5.4 107 

3. Precision 

Sample Field l.D. 
10465-3 2332-301 

Replicate 1 
(mo/L) 

0.032 

Replicate 2 
(nq/L) 

0.029 

Average 
(nq/L) 

0.031 

Relative 
Range 

9.7 
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LlEtJ\U 

1. Blank Data 
Blank Number 
MB 367 

2. Accuracy 

Sample Field I.D. 
10465-3 2332-301 

Results 
(mg/.L) 
<0.1 

Original 
Concentration 

(no/L) 
<0.1 

Spike Level 

5.0 

Total 
Concentration 

Found % 
(ma/L) Recovery 
4.97 99 

3. Precision 
Replicate 1 

Field I.D. (ma/L) 
Replicate 2 
(ma/L) 

Average 
(mc/p Sample 

10465-3 2332-301 <0.1 <0.1 <0.1 
NC « not calculable due to results below detection limit. 

* 

SELENIUM 
1. Blank Data 

Blank Number 
MB 367 

2. Accuracy 

Sample 
10465-3 

Field I.D. 
2332-301 

Results 
(ma/L) 
<0.01 

Original 
Concentration Spike Level 

img/LL (mo/L) 

Relative 
Range 
NC 

Total 
Concentration 

Found % 
Recovery 

<0.01 0.05 
(mq/L) 
0.0111 22 

3. Precision 
Replicate 1 Replicate 2 . Average 

Sample Field I.D. (ma/L) (ma/L) (ma/L) 
10465-3 2332-301 <0.01 <0.01 <0.01 
NC • not calculable due to results below detection limit. 

Relative 
Range 

NC 
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SILVER 

1. Blank Data 
Blank Number 
MB 367 

2. Accuracy 

Sample Fiield I.P. 
1 10465-3 2332-301 

Results (mq/L) 
<0.02 

Original 
Concentration Spike Level 

(mq/L) (ma/L) 

Total 
Concentration 

Found % 
(mq/L) Recovery 

<0.01 0.05 0.053 106 

f Precision 

Sample Field I.D. 
10465-3 2332-301 

Replicate 1 
(mq/L) 
<0.01 

Replicate 2 
(mq/L) 
<0.01 

Average 
(ma/l) 

<0.01 

Relative 
Range 
NC 

CADMIUM 

1. Blank Data 
Blank Number 
MB 367 

2. Accuracy 

Sample Field I.D. 
10465-3 2332-301 

Results 
(mq/L) 
<0.005 

Original 
Concentration Spike Level 

(mq/L) (mo/L) 

Total 
Concentration 

Found % 
ima/L) Recovery 

<0.005 0.5 0.477 94 

1 3. Precision 
r 
Sample Field I.D. 
10465-3 2332-301 

Replicate 1 
ilflzkl 
<0.005 

Replicate 2 
(mq/L) 

<0.005 

Average 
(»g/L) 
<0.005 

Relative 
Ranae 
NC 

NC • Not calculable due to result below detection Unit. 
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SELENIUM 

1. Blank Data 
Blank Number 
MB 366 

2. Accuracy 

Sample Field I.D. 
10429-3 2332-320-
10429-21 2332-326 
3. Precision 

Sample Field I.D. 
10429-3 2332-320 
10429-21 2332-326 

Results 
(uq/q> 

<1 

Original 
Concentration 

<qg/g) 
<1 
<1 

Replicate 
<uq/q? 

<1 
<1 

Spike Level 
(ug/fl) 
7.2 
6.0 

Replicate 2 
(uq/q) 

<1 
<1 

Total 
Concentration 

Found 
(uq/q? 

4.1 
2.6 

Average 
(uq/q) 

<i 
<i 

Recovery 
57 
43 

Relative 
Range 

NC 
NC 

NC Not calculable due to result below detection limit. 

LEAD 
1. Blank Data 

Blank Number 
MB 366 

2. Accuracy 

Sample Field I.D. 
10429-3 2332-320 
10429-21 2332-326 
3. Precision 

Sample Field I.D. 
10429-3 2332-320 
10429-21 2332-326 

Results 
tuq/q> 

<1 

Original 
Concentration 

(uq/q? 
40 
45 

Spike Level 
(uq/q) 

724 
602 

Replicate 1 
(uq/q? 

40 
47 

Replicate 2 
iMflZai 
40 
43 

Total 
Concentration 

Found 
(uq/q) 

684 
578 

Average 
(uq/q? 

40 
45 

Recovery 
89 
89 

% 
Relative 
Range 
0 

8.9 
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arsenic 

1. Blank Data 
Blank Number 
KB 367 

2. Accuracy 

Sample Field I.D. 
10465-3 2332-301 

Results (mq/L) 
<0.01 

Original 
Concentration 

<mq/D 
<0.1 

Spike Level 
(mq/L) 

0.05 

Total 
Concentration 

Found 
imflzkl 
0.0427 

Recovery 
85 

3. Precision 
Replicate-1 
' (mq/L) 

Replicate 2 
(mq/L) 

Average 
(mq/L) Sample Field I.D. 

10465-3 2332-301 <0.01 <0.01 <0.01 
NC " Not calculable due to result below detection limit. 

MERCURY 

1. Blank Data 
Blank Number 
MB 367 

2. Accuracy 

Sample Field I.D. 
10465-3 2332-301 

Results 
(mq/L) 
<0.0005 

Original 
Concentration Spike Level 

(mq/L) <mg/L) 

Relative 
range 

NC 

<0.0005 0.01 

Total 
Concentration 

Found % 
(ma/L) Recovery 

0.00755 76 

3. Precision 
Replicate 1 Replicate 2 Average 

Sample Field I.D. (mq/L) (mq/L) (mg/j) 

10465-3 2332-301 <0.0005 <0.0005 <0.0005 
NC • Not calculated due to result below detection limit. 

% 
Relative 
Range 

NC 
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PC DATA FOR PESTICIDES 
I 

Laboratory Control Sample 
Acceptance 

True Value Found Recovery Limits 
I. D. (uo/o) (uo/o) % 
S-P105 Lindane 0.2 0.12 61 56 - 123 

.Heptachlor 0.2 0.096 48 40 - 131 
Aldrin 0.2 0.11 57 40 - 120 
Dieldrin 0.5 0.27 54 52 - 126 
Endrin 0.5 0.26 51 56 - 121 
DDT 0.5 < 0.14 27 32 - 127 

Blank 
Blank Number 
B 107 
No compounds detected. 
Mid-Range Calibration - Check 

(True) 
Calibration Calibration 

Standard Value Value % 
Compound 8-5-87 8-6-87 Recov 

(ug/mL) (ug/mL) 
Lindane 0.025 0.020 79 
Heptachlor .050 .034 68 
Aldrin .050 .041 82 
Heptachlor epoxide .050 .041 82 
EndoBulfan 1 .10 .075 75 
Dieldrin .050 .040 80 
Endosulfan 2 .050 .038 76 
Endrin Aldehyde .125 .089 71 
DDT .10 .028 (100) 
Methoxychlor .50 .19 38 
alpha BHC .025 .023 92 
beta BHC .050 .043 86 
delta BHC .050 .044 88 
aldrin .050 .041 82 
DDE .050 .041 82 
andrin .050 .041 82 
DDD .10 .081 81 
endosulfan sulfate .10 .080 80 
endrin ketone .10 .073 73 
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Precision ~ 
Wipes were unable to be subsampled for precision assesment. 
Accuracy • 7 
Wipes were unable to be subsampled for accuracy assesment. 
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QC DATA POR PETROLEUM HYDRQCAKttUwa 

1. Laboratory Control Sample 
True Value 

I. D. tma/L) 
S-15 
SD-13 

5.04 
5.04 

Found 
<mq/L) 
5.0 
5.4 

Recovery 
% 
99 
107 

2. Mid Range Calibration Check Sample 

True Value 
<mo/L) 

50 
3. Blank 

Blank Number 

261 
260 

Found 
<mg/L) 
53 

Results 
<60 ug/g 
<1 mg/L 

Recovery 

106 

4. Precision 

Sample Field I.D. 
10439-9 2332-343 

Replicate 1 
' (uo/q) 

190 

Replicate 2 
(uq/fl) 
150 

Average 
<qq/q? 

170 

Relative 
Range 
24 

5. Accuracy 

Sample Field I.t). 

10430-3 
10430-11 

2332-341 
2332-344 

Original 
Concentration Spike Level 

Cuq/q) (uq/q) 

220 
280 

320 
630 

Total 
Concentration 

Found % 
(uq/q) Recovery 

710 
660 

156 
60 
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Analysis: Petroleum Hydrocarbons (ug/g) Matrix: 
method/Reference: 503B,D,E/Standard Methods, 16th Edition 
Date Analyzed: August 4, 1987 

Solid 

Field Identification 
2332-341 FT Sediment #1 
2332-342 FT Sediment #2 
2332-343 FT Sediment #3 
2332-344 FT Sediment *4 

Lab. No. 
10,430-3 
10,430-6 
10,438-9 
10,430-11 

Concentration 
220 
280 
150 
280 . 

i Analysis: Petroleum Hydrocarbons (ug/g) Matr*x: Water 
' Method/Reference: 503B,D,E/Standard Methods, 16th Edition 
Date Analyzed: August 4, 1987 

Field Identification 
2332-346 FT Sed Sam Blk 

Lab. No. 
10,430-14 

Concentration 
<1.0 
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Lab Number: 
Sample Designation: 
Date Analyzed: 
Matrix: 

10,430-1 
2332-341 FT Sediment #1 
8/04/87 
Solid 

VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT VOLATILE ORGANICS (ug/g) (ug/g) 
CHLOROMETHANE BDL 1 
VINYL CHLORIDE BDL 1 
CHLOROETHANE BDL 0.5 
BROMOMETHANE BDL T 
METHYLENE CHLORIDE BDL 0.5 
1,1-DICHLOROETHYLENE BDL 0.5 
1,1-DICHLOROETHANE BDL 0.5 
1,2-trans-DICHLOROETHYLENE BDL 0.5 
CHLOROFORM BDL 0.5 
1,2-DICHLOROETHANE BDL 0.5 
1,1,1-TRICHLOROETHANE BDL 0.5 
CARBON TETRACHLORIDE BDL 0.5 
BROMODICHLOROMETHANE BDL 0.5 
1,2-DICHLOROPROPANE . BDL 0.5 
1,3-trans-DICHLOROPROPENE BDL 0.5 
TRICHLOROETHYLENE BDL 0.5 
BENZENE BDL 0.5 
1,3-ci B-DICHLOROPROPENE BDL 0.5 
1,1,2-TRICHLOROETHANE BDL 0.5 
2-CHLOROETHYL VINYL ETHER BDL 0.5 
DIBROMOCHLOROMETHANE BDL 0.5 
BROMOFORM BDL 0.5 
TBTRACHLOROETHYLBNE BDL 0.5 
1,1,2,2-TETRACHLOROETHANE BDL 0.5 
TOLUENE BDL 0.5 
CHLOROBENZENE BDL 0.5 
ETHYLBENZBNE BDL 0.5 

ACETONE BDL 2.5 
CARBON DISULFIDE BDL 0.5 
THE BDL 2.5 
MEK BDL 2.5 
VINYL ACETATE BDL 1 
MIBK BDL 2.5 
2-HEXANONE BDL 2.5 
STYRENE BDL 0.5 
XYLENES BDL 0.5 

SURROGATE STANDARDS RECOVERY 
RECOVERY ACCEPTANCE LIMITS 

(%) (%) 
d4-DICHLOROETHANE 87 70 r 121 
d8-TOLUENE 89 81 - 117 
BROMOFLUOROBENZENE 81 74 - 121 

BDL - BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 8240 
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Lab Number: 10,430-4 
Sample Designation: 2332-342 FT Sediment #2 
Date Analyzed: 8/04/87 
Matrix: Solid 

VOLATILE ORGAN!CS 
CHLOROMETKANE 
VINYL CHLORIDE 
CHLOROETHANE 
BROMOMETHANE 

<| METHYLENE CHLORIDE 
1,1-DICHLOROETHYLENE 
1.1-DICHLOROETHANE 
1.2-trans-DICHLOROETHYLENE 

I CHLOROFORM 
1,2-DICHLOROETHANE 
1.1.1-TRICHLOROETHANE 

j CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1.2-DICHLOROPROPANE ' 

, 1,3-trans-DICHLOROPROPENE 
I TRICHLOROETHYLENE 

BENZENE 
1.3-cis-DICHLOROPROPENE 
1.1.2-TRICHLOROETHANE 
2-CHLOROETHYL VINYL ETHER 
DIBROMOCHLOROMETHANE 
BROMOFORM 
TETRACHLOROETHYLENE 
1,1,2,2-TETRACHLOROETKANE 

, TOLUENE 
CHLOROBENZBNE 
ETHYLBENZENE 

| ACETONE 
CARBON DISULFIDE 
THF 
MEK 

! VINYL ACETATE 
MIBK 
2-HEXANONE 

' STYRENE 
XYLENES 

SURROGATE STANDARDS RECOVERY 

d4-DICHLOROETHANE 
> d8-TOLUENE 

BROMOFLUOROBBNZENE 

rCENTRATION DETECTION LIMIT 
(ug/g) (ug/g) 
BDL 1 
BDL 1 
BDL 0.5 
BDL 1 
BDL 0.5 
BDL 0.5 
BDL . 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 2.5 
BDL 0.5 
BDL 2.5 
BDL 2.5 
BDL 1 
BDL 2.5 
BDL 2.5 
BDL 0.5 
BDL 0.5 

RECOVERY ACCEPTANCE LIMITS (%> <%> 
84 70 - 121 
84 81 - 117 
83 74 - 121 

BDL - BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SV 846, 2ND EDITION 

METHOD 8240 
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Lab Number: 10,430-7 
Sample Designation: 2332-343 FT Sediment #3 
Date Analyzed: 8/04/87 
Matrix: Solid ' 

VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT 
(ug/g) (ug/g) 

CHLOROMETHANE BDL 1 
VINYL CHLORIDE BDL 1 
CHLOROETKANE BDL 0.5 
SROMOMETHANE BDL 1 
METHYLENE CHLORIDE BDL 0.5 
1,1-DICHLOROETHYLENE BDL 0.5 
1.1-DICHLOROETHANE BDL 0.5 
1.2-trans-DICHLOROETHYLENE BDL 0.5 
CHLOROFORM BDL 0.5 
1,2-DICHLOROETHANE BDL 0.5 
1.1.1-TRICHLOROETHANE BDL 0.5 
CARBON TETRACHLORIDE BDL 0.5 
BROMODICHLOROMETHANE BDL 0.5 
1.2-DICHLOROPROPANE BDL 0.5 
1.3-trans-DICHLOROPROPENE BDL 0.5 
TRICHLOROETHYLENE BDL 0.5 
BENZENE BDL 0.5 
1,3-eis-DICHLOROPROPENE BDL 0.5 
1.1.2-TRICHLOROETHANE BDL 0.5 
2-CHLOROETHYL VINYL ETHER BDL 0.5 
DIBROMOCHLOROMETHANE BDL 0.5 
BROMOFORM BDL 0.5 
TETRACHLOROETHYLENE BDL 0.5 
1,1,2,2-TETRACHLOROETKANE BDL 0.5 
TOLUENE BDL 0.5 
CHLOROBENZENE BDL. 0.5 
ETHYLBENZENE BDL 0.5 
ACETONE BDL 2.5 
CARBON DISULFIDE BDL 0.5 
THF BDL 2.5 
MEK BDL 2.5 
VINYL ACETATE BDL 1 
MIBK BDL 2.5 
2-HEXANONE BDL 2.5 
STYRBNE BDL 0.5 
XYLENES BDL 0.5 
SURROGATE STANDARDS RECOVERY 

RECOVERY ACCEPTANCE LIMITS 
<*) (%) 

d4-DICHLOROBTHANE 66 70 - 121 
d8-TOLUENE 90 81 - 117 
BROMOFLUOROBENZENE 80 74 <- 121 

BDL • BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION Resource Analysts, Incorporated 

METHOD 8240 



Lab Number: 10,430-10 
Sample Designation: 2332—344 FT Sediment #4 
Date Analyzed: 8/04/87 
Matrix: Solidr 

VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT 
(ug/g) (ug/g) 

CHLOROMETHANE BDL 1 
VINYL CHLORIDE BDL 1 
CHLOROETHANE BDL 0.5 
BROMOMETHANE BDL 1 
METHYLENE CHLORIDE BDL 0.5 
1,1-DICHLOROETHYLENE BDL 0.5 
1.1-DICHLOROETHANE BDL 0.5 
1.2-trans-DICHLOROETHYLENE BDL 0.5 
CHLOROFORM BDL 0.5 
1,2-DICHLOROETHANE BDL 0.5 
*1,1,1-TRICHLOROETHANE BDL 0.5 
CARBON TETRACHLORIDE BDL 0.5 
BROMODICHLOROMETKANE BDL 0.5 
1.2-DICHLOROFROPANE ' BDL 0.5 
1.3-trans-DICHLOROPROFENE BDL 0.5 
TRICHLOROETHYLENE BDL 0.5 
BENZENE BDL 0.5 
1,3-cis-DICHLOROPROPRNE BDL 0.5 
1,1,2-TRICHLOROETHANE BDL 0.5 
2-CHLOROETHYL VINYL ETHER BDL 0.5 
DIBROMOCHLOROMETHANE BDL 0.5 
BROMOFORM BDL 0.5 
TETRACHLOROETHYLENE BDL 0.5 
1,1,2,2-TETRACHLOROETHANE BDL 0.5 
TOLUENE BDL 0.5 
CHLOROBENZENE BDL 0.5 
ETHYLBENZENE BDL 0.5 
ACETONE BDL 2.5 
CARBON DISULFIDE BDL 0.5 
THF BDL 2.5 
MEK BDL 2.5 
VINYL ACETATE BDL 1 
MIBK BDL 2.5 
2-HEXANONE BDL 2.5 
STYRENE BDL 0.5 
XYLENES BDL 0*5 
SURROGATE STANDARDS RECOVERY 

RECOVERY ACCEPTANCE LIMITS 
(%) <«) 

d4-DICHLOROETHANE 98 70 - 121 
d8-TOLUENE 90 81 - 117 
BROMOFLUOROBENZBNE 78 74 - 121 

BDL • BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 8240 
Resource Analysts, Incorporated 



Lab Number: 
Sample Designation: 
Date Analyzed: 
Matrix: 

10,430-12 
2332-346 FT Sed Sam Blk 
8/04/87 
Water'/ 

/ 

VOLATILE ORGANICS CONCENTRA 
(ug/L) 

CHLOROMETHANE BDL 
VINYL CHLORIDE ' BDL 
CHLOROETHANE BDL 
BROMOMETHANE BDL 
METHYLENE CHLORIDE BDL 
1,1-DICHLOROETHYLENE BDL 
1,1-DICHLOROETHANE BDL 
1,2-trans-DICHLOROETHYLENE BDL 
CHLOROFORM BDL 
1,2-DICHLOROETHANE BDL 
1,1,1-TRICHLOROETHANE BDL 
CARBON TETRACHLORIDE BDL 
BROMODICHLOROMETHANE BDL 
1,2-DICHLOROPROPANE BDL 
1,3-trans-DICHLOROPRQPENE BDL 
TRICHLOROETHYLENE BDL BENZENE BDL 
1,3-ci 8-DICHLOROPROPENE BDL 
1,1,2-TRICHLOROETHANE BDL 
2-CHLOROETHYL VINYL ETHER BDL DIBROMOCHLOROMETHANE BDL BROMOFORM BDL TETRACHLOROETHYLENE BDL 
1,1,2,2-TETRACHLOROETHANE BDL TOLUENE BDL CHLOROBENZENE BDL ETHYLBENZENE BDL 
ACETONE BDL CARBON DISULFIDE BDL THF BDL MEK BDL VINYL ACETATE BDL MIBK BDL 2-HEXANONE BDL STYRENE BDL XYLENES BDL 
SURROGATE STANDARDS RECOVERY 

DETECTION LIMIT 
(ug/L) 
10 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
25 
5 
25 
25 
10 
25 
25 
5 
5 

RECOVERY ACCEPTANCE LIMITS 
d4-DICHLOROETHANE 90 76^114 
d8-TOLUENE 100 88 - 110 
BROMOFLUOROBENZENE 83 86 - 115 

BDL • BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA 8W 846, 2ND EDITION 

METHOD 8240 
Resource Analysts, Incorporated 



Lab Number: 
Sample Designation: 
Date Analyzed: 
Matrix: 

VOLATILE ORGANICS 

CHLOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
BROMOMETHANE 
METHYLENE CHLORIDE 
1,1-DICHLOROETHYLENE 
1.1-DICHLOROETHANE 
1.2-trans-DICHLOROETHYLENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1.1.1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1.2-DICHLOROPROPANE 
1.3-trans-DICHLOROPROPENE 
TRICHLOROETHYLENE 
BENZENE 
1,3-cis-DICHLOROPROFENE 
1.1.2-TRICHLOROETHANE 
2-CHLOROETHYL VINYL ETHER 
DIBROMOCHLOROMETHANE 
BROMOFORM 
TETRACHLOROETHYLENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
ACETONE 
CARBON DISULFIDE 
THF 
MEK 
VINYL ACETATE 
MIBK 
2-HEXANONE 
STYRENE 
XYLENES 
SURROGATE STANDARDS RECOVERY 

d4-DICHLOROETHANE 
d8-TOLUENE 
BROMOFLUOROBENZENE 

10,430-15 
2332-348 FT Sed Trav Blk 
8/04/87 
Water . 

CONCENTRATION 
REP. 1 REP. 2 DETECTION LIMIT 
(ug/L) (ug/L) (ug/L) 
BDL BDL 10 
BDL BDL 10 
BDL BDL 5 
BDL BDL 5 
BDL BDL ' 5 
BDL BDL 5 
BDL BDL . 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 
BDL BDL 5 

BDL BDL 25 
BDL BDL 5 
BDL BDL 25 
BDL BDL 25 
BDL BDL 10 
BDL BDL 25 
BDL BDL 25 
BDL BDL 5 
BDL BDL 5 

REP. 1 REP. 2 ACCEPTANCE LIMITS 
(%) <%) (%) 
92 92 70 - 121 
96 94 81 - 117 
85 83 74-121 

BDL - BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 8240 
Resource Analysts, Incorporated 



Laboratory Number: 
Sample Designation: 
Date Analyzed: 
Matrix: 

10,430-16 
2332-350 Fort Totten Wipe 11 
8/07/87 
Solid 

PESTICIDES 

ALDRIN 
ALPHA-BHC 
BETA-BHC 
GAMMA-BHC 
DELTA-BHC 
CHLORDANE 
4,4'-DDT 
4,4*-DDE 
4,4'-DDD 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN IX 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
TOXAPRENE 
ENDRIN KETONE 
METHOXYCHLOR 

CONCENTRATION 
(ug/wipe) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
4.2 
1.1 
0.69 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

DETECTION LIMIT 
(ug/wipe) 

0.005 
0.005 
0.005 
0.005 
0.005 
0.05 
0.01 
0.01 
0.01 
0.01 
0.005 
0.01 
0.01 
0.01 
0.01 
0.005 
0.005 

10 
0.01 
0.05 

BDL - BELOW DETECTION LIMIT 
METHOD REFERENCE: 40 CFR PART 136, FRIDAY, OCTOBER 26, 1984 

METHOD 608 

• Pesticide identification is tentative. GC confirmation is 
needed for positive identification. 

Resource Analysts, Incorporated 



Laboratory Number: 
Sample Designation: 
Date Analyzed: 
Matrix: 

10,436,-17 
2332-351 Fort Totten Wipe #2 
8/07/87 
Solid 

PESTICIDES 

ALDRIN 
ALPHA-BHC 
BETA-BHC 
GAMMA-BKC 
DELTA-BHC * 
CHLORDANE 
4,4*-DDT 
4,4'-DDE 
4,4*-DDD 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
TOXAPHENE 
ENDRIN KETONE 
METHOXYCHLOR 

CONCENTRATION 
(ug/wipe) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
1.7 
0.29 
0.42 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

DETECTION LIMIT 
(ug/wipe) 

0.005 
0.005 
0.005 
0.005 
0.005 
0.05 
0.01 
0.01 
0.01 
0.01 
0.005 
0.01 
0.01 
0.01 
0.01 
0.005 
0.005 

10 
0.01 
0.05 

BDL - BELOW DETECTION LIMIT 
I METHOD REFERENCE: 40 CFR PART 136, FRIDAY, OCTOBER 26, 1984 
1 METHOD 608 

! * Pesticide identification ia tentative. CC confirmation ia 
needed for poaitive identification. 

Resource Analysts, Incorporated 



Laboratory Number: 
Sample Designation: 
Date Analyzed: 
Matrix: 

10,430-18 
2332-352 Fort Totten Wipe *3 
8/07/87 
Solid 

PESTICIDES 

ALDRIN 
ALPHA-BKC • 
BETA-BHC 
GAMMA-BHC 
DELTA-BHC 
CHLORDANE 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRXN 
ENDRIN ALDEHYDE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
TOXAPHENE 
ENDRIN KETONE 
METHOXYCHLOR 

CONCENTRATION 
(ug/wipe) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
3.2 
0.05 
0.53 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

DETECTION LIMIT 
(ug/wipe) 

0.005 
0.005 
0.005 
0.005 
0.005 
0.05 
0.01 
0.01 
0.01 
0.01 
0.005 
0.01 
0.01 
0.01 
0.01 
0.005 
0.005 

10 
0.01 
0.05 

BDL - BELOW DETECTION LIMIT 
METHOD REFERENCE: 40 CFR PART 136, FRIDAY, OCTOBER 26, 1984 

METHOD 608 

* Pesticide Identification is tentative. GC confirmation is 
[ needed for positive identification. 

Resource Analysts, Incorporated 



Laboratory Number: 
Sample Designation: 
Date Analyzed: 
Matrix: 

10,430^-19 
2332-353 Fort Totten Wipe #4 
8/07/87 
Solid 

PESTICIDES 

ALDRIN 
ALPHA-BHC 
BETA-BHC 
GAMMA-BHC 
DELTA-BHC 
CHLORDANE 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
DXELDRXN 
ENDOSULFAN X 
ENDOSULFAN XX 
ENDOSULFAN SULFATE 
ENDRXN 
ENDRXN ALDEHYDE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
TOXAPHENE 
ENDRXN KETONE 
METHOXYCHLOR 

CONCENTRATION 
(ug/wipe) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
4.1 
0.2 
0.8 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

DETECTION LIMIT 
(ug/wipe) 

0.005 
0.005 
0.005 
0.005 
0.005 
0.05 
0.01 
0.01 
0.01 
0.01 
0.005 
0.01 
0.01 
0.01 
0.01 
0.005 
0.005 

10 
0.01 
0.05 

BDL - BELOW DETECTION LIMIT 
METHOD REFERENCE: 40 CFR PART 136, FRXDAY, OCTOBER 26, 1984 

METHOD 608 

* Pesticide identification is tentative. GC confirmation is 
needed for positive identification. 

Resource Analysts, Incorporated 



Laboratory Number: 
Sample Designation: 
Date Analyzed: 
Matrix: 

10,430-20 
2332-354 Fort Totten Wipe #5 
8/07/87 
Solid 

PESTICIDES 

ALDRIN 
ALPHA-BHC 
BETA-BHC 
GAMMA-BHC 
DELTA-BHC 
CHLORDANE 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN XI 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
TOXAPHENE 
ENDRIN KETONE 
METHOXYCHLOR 

CONCENTRATION 
(ug/wipe) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
2.3 
.72 
.60 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

DETECTION LIMIT 
(ug/wipe) 

0.005 
0.005 
0.005 
0.005 
0.005 
0.05 
0.01 
0.01 
0.01 
0.01 
0.005 
0.01 
0.01 
0.01 
0.01 
0.005 
0.005 

10 
0.01 
0.05 

1 BDL • BELOW DETECTION LIMIT 
METHOD REFERENCE: 40 CFR PART 136, FRIDAY, OCTOBER 26, 1984 

METHOD 608 r 
* Pesticide identification is tentative. GC confirmation is 

• needed for positive identification. 

Resource Analysts, Incorporated 



Laboratory Number: 10,430-21 
Sample Designation: 2332-356 ft Wipe Sam. Blk 
Date Analyzed: 8/07/87 
Matrix: Solid 

REP 1 REP 2 
PESTICIDES CONCENTRATION DETECTION LIMIT 

(ug/wipe) (ug/wipe) 

ALDRIN BDL BDL 0.005 
ALPHA-BHC BDL BDL 0.005 
BETA-BKC BDL BDL 0.005 
GAMMA-BHC BDL BDL 0.005 
DELTA-BHC BDL BDL 0.005 
CHLORDANE BDL BDL 0.05 
4,4'-DDT BDL BDL 0.01 
4,4*-DDE BDL BDL 0.01 
4,4'-DDD BDL BDL 0.01 
DIELDRIN BDL BDL 0.01 
ENDOSULFAN I BDL BDL 0.005 
ENDOSULFAN II BDL BDL 0.01 
ENDOSULFAN SULFATE BDL BDL 0.01 
ENDRIN BDL BDL 0.01 
ENDRIN ALDEHYDE BDL BDL 0.01 
HEPTACHLOR BDL BDL 0.005 
HEPTACHLOR EPOXIDE BDL BDL 0.005 
TOXAPHENE BDL BDL 10 
ENDRIN KETONE BDL BDL 0.01 
METHOXYCHLOR BDL BDL 0.05 

BDL » BELOW DETECTION LIMIT 
METHOD REFERENCE: 40 CFR PART 136, FRIDAY, OCTOBER 26, 1984 

METHOD 608 

Resource Analysts, Incorporated 



Lab Number: Laboratory Control Sample 
Sample Designation: C3823 
Date Analyzed: 8/03/87 
Matrix: Water 

VOLATILE ORGAN!CS TRUE CONC. DETECTION i 
VALUE FOUND LIMIT EEC 
(ug/L) (ug/L) (ug/L) 

CHLOROMETHANE BDL BDL 10 
VINYL CHLORIDE BDL BDL 10 
CHLOROETHANE BDL BDL 5 
BROMOMETHANE BDL BDL 5 
METHYLENE CHLORIDE 98.0 65.9 5 67 
1,1-DICHLOROETHYLENE BDL BDL 5 
1,1-DICHLOROETHANE BDL BDL 5 
1,2-trans-DICHLOROETHYLENE BDL BDL 5 
CHLOROFORM 60.4 39.3 5 65 
1,2-DICHLOROETHANE 90.2 85.0 5 94 
1,1,1-TRICHLOROETHANE 73.8 25.4 5 34 
CARBON TETRACHLORIDE 92.7 22.8 5 24 
BROMODICHLOROMETHANE 84.5 77.7 5 92 
1,2-DICHLOROPROPANE BDL BDL 5 
1,3-trans-DICHLOROPROPENE BDL BDL 5 
TRICHLOROETHYLENE 55.1 22.3 5 40 
BENZENE BDL BDL 5 
1,3-cis-DICHLOROPROPENE BDL BDL 5 
1,1,2-TRICHLOROETHANE BDL BDL 5 
2-CHLOROETHYL VINYL RTHER BDL BDL 5 
DIB ROMOCHLOROMETKANE ' 71.7 89.0 5 124 BROMOFORM 97.8 122 5 125 
TETRACHLOROETHYLENE 48.0 19.0 5 39 
1,1,2,2-TETRACHLOROETHANE BDL BDL 5 
TOLUENE BDL BDL 5 CHLOROBENZENE 79.1 55.6 5 70 ETHYLBENZENE BDL BDL 5 

70 

ACETONE BDL BDL 25 CARBON DISULFIDE BDL BDL 5 THF BDL BDL 25 MEK BDL BDL 25 VINYL ACETATE BDL BDL 10 MIBR BDL BDL 25 
2-HEXANONE BDL BDL 25 STYRENE BDL BDL 5 
XYLENES BDL BDL 5 
SURROGATE STANDARDS RECOVERY 

RECOVERY ACCEPTANCE LIMITS 
d4-DICHLOROETHANE 

(%> (%) 
d4-DICHLOROETHANE 100 76 - 114 
d8-TOLUENE 106 88 - 110 
bromofluoroBenzene 102 86 - 115 

BDL * BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA 8W 846, 2ND EDITION 

METHOD 8240 
Resource Analysts, Incorporated 



Lab Number: 
Sample Designation: 
Date Analyzed: 
Matrix: 

Calibration Verification 
C3849 -
8/04/87 
Water 

VOLATILE ORGANICS CONC. OF CONC. 4 DETECTION 
STANDARD FOUND RECOVERY LIMIT 
(ug/L) (ug/L) (ug/L) 

CHLOROMETHANE 50 24 48 10 
VINYL CHLORIDE 50 29 58 10 
CHLOROETHANE 50 25 50 5 
BROMOMETHANE 50 24 48 5 
METHYLENE CHLORIDE 50 53 106 5 
1,1-DICHLOROETHYLENE 50 50 100 5 
1,1-DICHLOROETHANE 50 57 114 5 
1,2-trans-DICHLOROETHYLENE 50 46 92 5 
CHLOROFORM 50 42 84 5 
1,2-DICHLOROETHANE 50 40 80 5 
1,1,1-TRICHLOROETHANE 50 34 68 5 
CARBON TETRACHLORIDE < 50 32 64 5. 
BROMODICHLOROMETHANE 50 42 84 5 
1,2-DICHLOROPROPANE 50 54 108 5 1,3-trans-DICHLOROPROPENE 38 40 105 5 TRICHLOROETHYLENE 50 37 74 5 BENZENE 50 49 - 98 5 1,3-Ci S-DICHLOROPROPENE 62 53 85 5 
1,1,2-TRICHLOROETKANE 50 56 112 5 
2-CHLOROETHYL VINYL ETHER 50 31 62 5 
DIBROMOCHLOROMETHANE 50 40 80 5 BROMOFORM 50 45 90 5 TETRACHLOROETHYLENE 50 34 68 5 
1,1,2,2-TETRACHLOROETHANE 50 57 114 5 TOLUENE 50 52 104 5 
CHLOROBENZENE 50 42 84 5 ETKYLBENZENE 50 46 92 5 
ACETONE 50 43 86 25 CARBON DISULFIDE 50 33 66 5 THF 50 76 152 25 MEK 50 72. 144 25 VINYL ACETATE 50 58 116 10 MIBR 50 72 144 25 2-HEXANONE 50 71 142 25 STYRENE 50 46 92 5 XYLENES 134 130 97 5 

BDL • BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 8240 

Resource Analysts, Incorporated 



Lab Number: Blank 
Sample Designation: 
Date Analyzed: 8/04/87 
Matrix: Water 

VOLATILE ORGANICS 
- i , 

CONCENTRATION DETECTION LIMIT 
(ug/L) (ug/L) 

CHLOROMETHANE BDL 10 
VINYL CHLORIDE > BDL 10 
CHLOROETHANE BDL 5 
BROMOMETHANE BDL 5 
METHYLENE CHLORIDE 13 5 
1,1-DICHLOROETHYLENE BDL 5 
1,1-DICHLOROETHANE BDL 5 
1,2-1ran s-DICHLOROETHYLENE BDL 5 CHLOROFORM BDL 5 
1,2-DICHLOROETHANE BDL 5 
1,1,1 -TRICHLOROETHANE BDL 5 CARBON TETRACHLORIDE BDL 5 BROMODICHLOROMETHANE BDL 5 1,2-DICHLOROPROPANE BDL 5 1,3-trans-DICHLOROPROPENE BDL 5 TRICHLOROETHYLENE BDL 5 BENZENE BDL 5 
1,3-cis-DICHLOROPROPENE BDL 5 1,1,2-TRICHLOROETHANE BDL 5 2-CHLOROETHYL VINYL ETHER BDL 5 DIBROMOCHLOROMETHANE BDL 5 BROMOFORM BDL 5 TETRACHLOROETHYLENE BDL 5 1,1,2,2-TETRACHLOROETHANE BDL 5 TOLUENE BDL 5 CHLOROBENZENE BDL 5 ETHYLBENZENE BDL 5 
ACETONE BDL 25 CARBON DISULFIDE BDL 5 THE BDL 25 MEK BDL 25 VINYL ACETATE BDL 10 MIBK BDL 25 2-HEXANONE BDL 25 STYRENE BDL 5 XYLENES BDL 5 
SURROGATE STANDARDS RECOVERY 

RECOVERY ACCEPTANCE LIMITS 
d 4-DICHLOROETHANE 

<%> (%) 
d 4-DICHLOROETHANE 90 76 - 114 d8-TOLUENE 101 88 - 110 BROMOFLUOROBENZENE 87 86 - 115 

BDL » BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA 8W 846, 2ND EDITION 

METHOD 8240 Resource Analysts, Incorporated 



Lab Number: Blank 100 ME 
Sample Designation: C3847 
Date Analyzed: 8/04/87 
Matrix: Solid 

•> i 
1 
1 

VOLATILE ORGANICS CONCENTRATION DETECTION LIMIT 
(ug/g) (ug/g) 

CHLOROMETHANE BDL 1 
VINYL CHLORIDE BDL 1 
CHLOROETHANE BDL 0.5 
bromomethane BDL 1 
METHYLENE CHLORIDE 1.7 0.5 
1,1 -DICHLOROETHYLENE BDL 0.5 
1,1-DICHLOROETHANE BDL 0.5 
1,2-trans-DICHLOROETHYLENE BDL 0.5 
CHLOROFORM BDL 0.5 
1,2-DICHLOROETHANE BDL 0.5 
1,1,1 **TR IC HLOROETH ANE BDL 0.5 
CARBON TETRACHLORIDE BDL 0.5 
BROMODICHLOROMETHANE BDL 0.5 
1,2-DICHLOROPROPANE . BDL 0.5 
1,3-trans-DICHLOROPROPENE BDL 0.5 
TRICHLOROETHYLENE BDL 0.5 
BENZENE BDL 0.5 
1,3-cis-DICHLOROPROPENE BDL 0.5 
1,1,2-TRICHLOROETHANE BDL 0.5 
2-CHLOROETHYL VINYL ETHER BDL 0.5 
DIBROMOCHLOROMETKANE BDL 0.5 
BROMOFORM BDL 0.5 
TETRACHLOROETHYLENE BDL 0.5 
1,1,2,2-TETRACHLOROETHANE BDL 0.5 
TOLUENE .7 0.5 
CHLOROBENZENE BDL 0.5 
ETHYLBENZENE BDL 0.5 
ACETONE BDL 2.5 
CARBON DISULFIDE BDL 0.5 
THF BDL 2.5 
MER BDL 2.5 
VINYL ACETATE BDL 1 MIBK BDL 2.5 
2-HEXANONE BDL 2.5 STYRENE BDL 0.5 XYLENES BDL 0.5 
SURROGATE STANDARDS RECOVERY 

RECOVERY ACCEPTANCE LIMITS 
d4-DICHLOROETHANE 

(%) (%) 
d4-DICHLOROETHANE 84 70 - 121 d8-TOLUENE 92 81 - 117 BROMOFLUOROBENZENE 81 74 - 121 

BDL - BELOW DETECTION LIMIT 
METHOD REFERENCE: EPA SW 846, 2ND EDITION 

METHOD 8240 Resource Analysts, Incorporated 



MATRIX SPIKE DUPLICATE RECOVERY 

Laboratory Number: 
Sample Designation: 
Date Analyzed: 
Matrix: 

10,430-10 
2332-344 FT Sediment *4 
8/04/87 
Water 

REPLICATE 1 REPLICATE 2 
COMPOUND 

ug/L IN ug/L ug/L ^REC ug/L % RECCOMPOUND SAMPLE SPIKE FOUND OVERY FOUND OVERY 
1,1-DICHLOROETHENE 0 50 70 140 77 154 TRICHLOROETHYLENE 0 52 78 150 89 171 BENZENE 0 48 60 125 69 144 TOLUENE 9 48 63 113 72 131 CHLOROBENZENE 0 53 70 132 81 153 

METHOD REFERENCE: EPA SW 846, 2ND EDITION 
METHOD 8240 

RELATIV. 
RANGE 
% 
10 
13 
14 
13 
15 

Resource Analysts, Incorporated 



TABLE P.I - FIELD DUPLICATE ANALTSIS 

MW-2 

AOUEOUS SAMPLES 2332-302 
ug/L 

Volatile Organlca NO 

Extractable Organlca 

B1a(2-ettiylliexyl)phtliatate 120,000 

Total Metala 

Silver aa Ag <10 
Araenlc aa Aa 16 
Dartua aa Da 230 
Cadalua aa Cd <5 
Chroalua aa Cr 97 
Mercury aa Rg <.5 
Lead aa Pb <30 
Sclenlua aa Se <10 

8-3 
SOIL SAMPLES 

:2332-322 
ug/kg 

Votatlto Organlca NO 

Extractable Organlca 

Bla(2-ethyth«"ylJphthatate 1,500 

MD-2 Relative OAPP 
Field Duplicate Difference Objective 
2332-306 (X) (X) 
ug/L 

MD - <30 

90,000 20 <30 

I 

<10 0 <30 
10 12 <30 
190 19 <30 
<5 0 <30 
71 31 <30 
<.5 0 <30 
16 61 <30 
<10 0 <30 

S-3 
Field Duplicate Relative OAPP 
2332-320 Difference objective 
ug/kg (X) (X) 

«D <30 

1,100 30 <30 



Laboratory Number: 
Sample Designation: 
Date Analyzed: 
Matrix: 

B-M107 
Blank 
8/10/87 
Solid 7 

PESTICIDES ' • CONCENTRATION 
(ug/wipe) 

ALDRIN BDL 
ALPHA-BHC BDL 
BETA-BHC BDL 
GAMMA-BHC BDL 
DELTA-BHC BDL 
CHLORDANE BDL 
4,4'-DDT BDL 
4,4'-DDE BDL 
4,4'-DDD BDL 
DIELDRIN BDL ENDOSULFAN I BDL ENDOSULFAN II BDL ENDOSULFAN SULFATE BDL ENDRIN BDL 
ENDRIN ALDEHYDE BDL HEPTACKLOR BDL HEPTACHLOR EPOXIDE ,R BDL TOXAPHENE BDL 
ENDRIN KETONE BDL METHOXYCHLOR BDL 

DETECTION LIMIT 
(ug/wipe) 

0.005 
0.005 
0.005 
0.005 
0.005 
0.05 
0.01 
o.oi ^ 
0.01 
0.01 
0.005 
0.01 
0.01 
0.01 
0.01 
0.005 
0.005 

10 
0.01 
0.05 

BDL - BELOW DETECTION LIMIT 
METHOD REFERENCE: 40 CFR PART 136, FRIDAY, OCTOBER 26, 1984 

METHOD 608 

* Pesticide identification is tentative. GC confirmation is 
needed for positive identification. 

Resource Analysts, Incorporated 



MATRIX SPIKE DUPLICATE RECOVERY 

Laboratory Number: 10,430-12 
Sample Designation: 2332-346 FT Sed Sam Blk 
Date Analyzed: 
Matrix: 

8/04/87 
Water 

ug/L IN 
REPLICATE 1 REPLICATE 2 

COMPOUND 
ug/L IN ug/L ug/L %REC- ug/L % RECCOMPOUND SAMPLE SPIKE FOUND OVERY FOUND OVERY 

1,1-DICHLOROETHENE 0 50 79 158 82 164 TRICHLOROETHYLENE 0 52 89 171 87 167 BENZENE 0 48 67 140 66 138 TOLUENE 0 48 69 144 67 140 CHLOROBENZENE 0 53 79 149 77 145 

METHOD REFERENCE: EPA SW 846 , 2ND EDITION 

RELATIVl 
RANGE 
% 
4 
2 
2 
3 
3 

METHOD 8240 

Resource Analysts, Incorporated 



TABLE F.2 - LABORATORY SAMPLE SPIKES continued 

SEDIMENT SAMPLES 

Original Spike 
Concentration Level 

ug/kg* ug/kg* 

Petrolew Hydrocarbons 220,000 320,000 

Original Splka 
Concentration Laval 

ug/kg* ug/kg* 

Petroleue Nydrocerbona 200,000 030,000 

Original Splka 
Concentration Level 

ug/kg* ug/kg* 
Total Metala 

"•mry aa Ng 150 990 

X Recovery • anount fowd-anount In oaaple a 100 
anoint spiked 

* dry Mt. bas I a 

Sed-1 
Sasple 2332-341 

Total QAPP 
Concentration X Objective 
Found ug/kg* Recovery (*) 

710,000 154 TOrlSO 

A 
Sed-1 
Field Implicate 
Sanple 2332-344 

Total QAPP 
Concentration X Objective 
Found ug/kg* Recovery (X) 

660,000 60 70-130 

Sed-3 
Sasple 2332-343 

Total QAPP 
Concentration X Objective 
Found ug/kg* Recovery (X) 

1,180 104 70-130 



TABLE F.2-LAB0RAT0RT SAMPLE SPIKES continued 
AQUEOUS SAMPLES 

Total Metals 

SOIL SAMPLES 

Original 
Concentration 

ug/L 
Silver as Ab - <10 
Arsenic as As <10 Barlua as Ba 200 Cadalua as Cd <5 
Chroaiiua as Cr 31 Mercury as Bg <0.5 Lead as Pb <100 Selenlua as Se <10 

Total Metals 
SI Ivor 
Arsenic OarluB 
Cadalua 
thread us 
Lead 
Selenlua 

Ag 
As BO 
Cd 
Cr 
Pb 
So 

Original 
Concentration 

ug/kg* 
<1,000 
<19,000 
94,000 

720 
99,000 
40,000 
<1,000 

Total Metals 
Silver 
Arsenlc 
Barlua 
Cadalua 
Chroariua 
lead 
Selenlua 

aa Ag 
as As 
as Ba 
as cd 
as Cr 
as Pb 
as So 

Original 
Concentration 

ug/kg* 
<1,000 
20,000 
5,000 
<600 

27,000 
45.000 
<1,000 

Spike 
Level 
ug/L 
50 
50 

5,000 
500 

5,000 
10 

5,000 
50 

NU-1 
Sangria 2352-501 

Total 
Concentration 
Found ug/L 

53 
42.7 

4,940 
477 

5,400 
7.6 

4,970 11.1 

X 
Recovery 

106 
85 
95 
94 
107 
76 
99 22 

QAPP 
Objective 
(X) 
70-130 
70-130 
70-130 

' 70-130 
70-130 
70-130 
70-130 
70-130 

Spike 
Level 
ug/kg* 
7,200 
7,200 

724,000 
72,000 
725,000 
724,000 
7,200 

Spike 
Level 
ug/kg* 
6.000 
6,000 

602,000 
60,200 

602,000 
602,000 
6,000 

S-1 
Senple 2332-320 

Total 
Concentration 
Found ug/kg* 

7,000 
22,500 
757,000 
71,000 
796,000 
684,000 
4,100 

S-7 
Saaple 2332-326 

Total 
Concentration 
Found ug/kg* 

5,800 
22,800 
617,000 
55,000 
640,000 
578,000 
2,600 

X 
Recovery 

97 
49 
91 
98 
104 
89 
57 

X 
Recovery 

97 
47 

102 
90 

102 
89 
43 

QAPP 
Objective 
(X) 
70-130 
70-130 
70-130 
70-130 
70-130 70-130 
70-130 

QAPP 
Objective 
(X) 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 



TABIC F.2 - LABORATORY SAMPLE SPIRES 

M 
SOIL SAMPLE Sample 2332-320 

Replicate 1 Replicate 2 
tig/kg* ug/kg* ug/kg* X ug/kg* X Relative OAPP 

Compound In Saagite Spike found Recovery Found Recovery X Difference 
•*. 

Objective 

1,1 Dlchloroethene 0 7,000 8,000 122 8,000 112 9 <30 
Trlchlorethylene 0 8,000 10,000 119 10,000 115 3 <30 
Benzene 0 7,000 8,000 122 8,000 115 5 <30 
Toluene 0 7,000 8,000 121 8,000 124 2 <30 
Chlorobenzene 0 7,000 9,000 131 9,000 124 5. <30 

•dry Mt baali 
XRecovery • Amount found • aanunt In aa*>le X 100 

amount aplked 

. Relative Percent Difference • Range X 100 
mean 

AQUEOUS SAMPLE MU-1 
Saaple 2332-301 

Replicate 1 Replicate 2 
ub/l ug/l ug/L X ug/L X Relative OAPP 

CoagMund In Saaple Spike Found Recovery Found Recovery X Difference Objective 

1,1 DtcMoroetfcene 
(X) 

1,1 DtcMoroetfcene 0 54 68 126 55 102 21 <30 
Trlchlorethylene 0 67 67 100 59 88 13 <30 
Benzene 0 52 58 112 53 102 9 <30 
Toluene 0 54 54 100 48 89 12 <30 
Chlorobenzene 0 58 61 105 56 97 9 <30 



TABLE T.I - FIELD DUPLICATE ANALTSIS continued 

SOIL SAMPLES 
S-S S-3 

Field Duplicate Relative 
2332-322 2332-328 Difference 

(X) 
Total Metals ug/kg* ug/kg* 

Silver as AO 1,100 <2.000 58 
Arsenic as As 15,000 16,000 6 
Bar 1 us as Ba 76,000 100,000 27 
Cadet ue as Cd 530 <800 41 
Chronltae as Cr 32,000 42,000 27 
Mercury as Ng 420 ' 450 7 
lead as Pb 80,000 90,000 12 
Selenlua as Se <1,000 <1,000 0 

Sed-3 Sed-3 
SEDIMENT SAMPLES Field Dtpl Icate Relative 

2332-341 2332-344 Difference 
ug/kg us/kg (X) 

Volatile Organlca ND ND 

Total Netala 

Silver <1,000 <2,000 67 
Arsenic 6,900 4,600 6 
••HUB <10,000 27,000 92 
CaAlw <500 <600 18 
Ctiraalus 13,000 14,000 7 
Mercury 270 280 4 
Lead 210,000 190,000 15 
Selcnlua <1,000 <1,000 0 

RD • Net Detected, all volatile organlca compounds were below detection Units 
• dry wt basis 
Relative X difference • Range X 100 

Mean 

OAPP 
Objective 
(X) 

<30 
<30 
<30 
<30 
<30 
<30, 
<30 
<30 

OAPP 
Objective 

IX) 

<30 

<30 
<30 
<30 
<30 
<30 
<30 
<30 
<30 



TABLE F.3 - LABORATORY REPLICATES 

AQUEOUS SAMPLES 

Replicate 1 
Total Metala ug/L 

Silver aa Ag <10 
Arsenic as As <10 
•arlun as Ba 100 
Cadsltn as Cd <3 
Chroalua as Cr 32 
Mercury as Rg <0.3 
Lead as Pb <100 
Selenlua as Se <10 

SOIL SAMPLES 

Replicate 1 
Total Netaia ug/kg* 

Silver aa Ag <1,000 
Arsenic as As 20,000 
Barfue as Ba 93,000 
Cadblus as Cd 690 
ChreelUB as Cr 38̂ 000 
Lead as Pb *0,000 
Selenlua as Se <1,000 

NW-1 
Saaple 2332-301 

Relative QAPP 
Replicate 2 Mean Difference Objectives 
"B/L ug/L (X) ... (X) 

<10 <10 0 <30 <10 <10 0 <30 
200 200 SO <30 
<3 <3 0 <30 
29 31 9.7 <30 
<0.5 <0.5 0 <30 

<100 <100 0 <30 
<10 <10 0 <30 

•8-1 
Saaple 2332-320 

Relative QAPP 
Replicate 2 Mean Difference objectives 
MQfkg* ug/kg* (X) (X> 

<1,000 <1,000 0 <30 
18̂ 000 19,000 10.5 <30 
95,000 94,000 2 <30 

7*0 720 6.9 <30 
39,000 39,000 3 <30 
*0,000 40,000 0 <30 
<1,000 <1,000 0 <30 



TABLE F.3 - LABORATORY REPLICATES continued 

Replicate-Y Replicate 2 
Total Netala ug/kg* ug/kg* 

Silver as Ag <1,000 <1,000 
Arsenic as As 21,000 19,000 
Barluo as Ba 58,000 56.000 
Cadaiua aa Cd <600 <600 
CtirosiluB as Cr 26,000 27,000 
Lead as Pb 47,000 43,000 
Selenlua as Se <1,000 <1,000 

Replicate 1 Replicate 2 
Total Rotate ug/kg* ug/kg* 

Mercury as Rg 209 204 

SED INERT SAMPLES 

Replicate 1 Replicate 2 
Total Metals ug/kg* ug/kg* 

Mercury ao Rg 140 160 

Petroleu* Hydrocarbons 190,000 150,000 

• Dry Mt. basis 

S-7 
Sample 2332-326 

Relative OAPP 
Mean Difference Objectives 
ug/kg* (X) (X) 

<1,000 0 <30 
20,000 10 <30 
57,000 3.5 <30 
<600 0 <30 

27,000 3.7 <30 
45,000 8.9 <30 
<1,000 0 <30 

S-0 
Saeple 2332-328 

Relative OAPP 
Mean Difference Objectives 
ug/kg* (X) (X) 

207 2.4 <30 

Sed-3 
Saeple 2332-343 

Relative OAPP 
Mean Difference Objectives 
ug/kg* (X) (X) 

150 13 <30 

170,000 24 <30 



TABLE F.4 - SURROGATE STAHDARO RECOVERIES-VolatU* Oapounda 

0(4)-1-2-oictiloroethane 08-Totuene 
Saaple Deacrlptlcn Sample Bo. X Recovery Control Range X Recovery Control Range 

MI-1 2332-501 88 76-114 79 88-110 
MI-2 2332-302 90 76-114 81 88-110 
MI-2 Field Duplicate 2332-306 88 76-114 81 88-110 
MM 2332-303 106 76-114 81 - 88-110 
MI-4 2332-304 105 76-114 81 88-110 M1-5 2332-305 lab Rep 1 96 70-121 81 81-117 
MI-5 2332-305 lab Rep 2 90 70-121 77 81-117 
Well Saaple Blk 2332-308 100 76-114 79 88-110 
Well Travel Blk 2332-360 94 76-114 79 88-110 
Lab Control D0Q27 83 76-114 77 88-110 Lab Control 00012 96 76-114 7* 88-110 S-1 2332-320 90 70-121 111 81-117 S-2 2332-321 90 70-121 101 81-117 8-3 2332-322 66 70-121 • 90 81-117 
S-3 Field Dig>l Icote 2332-328 92 70-121 105 61-117 H 2332-323 100 70-121 105 81-117 1-5 2332-324 98 70-121 107 81-117 S-6 2332-325 90 70-121 101 81-117 B-7 2332-326 88 70-121 100 81-117 
8-8 2332-327 88 70-121 94 81-117 •oil Saaple Blk . 2332-333 84 76-114 100 88-110 
Bolt Travel Blk ; 2332-335 86 76-114 100 88-110 Sed-1 2332-341 87 70-121 89 81-117 
Sed-1 Field Oigtllcate 2332-344 98 70-121 90 81-117 Sed-2 2332-342 84 70-121 84 81-117 Sed-3 2332-343 86 70-121 90 81-117 
Bed Saaple Blk 2332-346 90 76-114 100 88-110 
Sad Travel Blk 2332-348 Lab Rap 1 92 70-121 96 81-117 
Bed Travel Blk 2332-348 Lab Rep 2 92 70-121 94 81-117 Lab Control C3823 100 76-114 106 88-110 

X Recovery • Bnm found X 100, It la asauned that anatyte In aaople la negligible 
Amount In aplke 

* X Recovery outalde Control Range 

Bronofluorobentene 
X Recovery Control Range 

87 86-115 
85 86-115 
85 86-115 
85 86-115 
85 86-115 
65 74-121 
81 74-121 
83 86-115 
87 86-115 
81 86-115 
n 86-115 
102 74-121 
101 74-121 
76 74-121 
103 74-121 
103 74-121 
105 74-121 
100 74-121 
100 74-121 
101 74-121 
93 86-115 
94 86-115 
81 74-121 
78 74-121 
83 74-121 
80 74-121 
83 86-115 
85 74-121 
83 74-121 
102 86-115 
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a Vtv Jtraty beportstnt of SBvironfetatol Protection 
•4 

fusury of Approochta, to Soil Cleanup Ltvtla 

CD Piacutaion of Theoretical Approochta 

RJBCP bo* invtatigatrd stay theoretical approochta to tatobliahiag 
cltooup objective* for cootaaiaattd toil including cltoeup to 
boekgreuadf eltoaup to tbt analytical detection licit* cad cltoaup to 
• riik oioto wat dtrivtd auobtr. 

(A) Cltoaup to loebtrouad boo btta coaoidtrtd for c ouobtr of cospoaado. 
Rtvelopstat of o cltoaup objective bootd oa background require* oa 
ezttnaivt aovirooatntol data boot. This approach coo eoly bt opplitd -
to coapouada which art noroolly foued ia ooturo. If it it applied to 
anthropogenic coapouada tht cltoaup level could bteoot "cere" which 
tquatt* to tht currtat liait of dtttetiee of tht aaolyticol fetched ia 
oat. A cltoaup objective booed oa boekgrouad it dtttrsiatd by the 
roagt of concentration* obotrvtd oa c aptcific site or bootd oa 
literoturt valuta. Thio eppreoeh baa beta applied to ieorgaaie 
coapouada. Tor petroltun hydrocarbon*, ca "industrial" boekgrouad ia 
generaliatd oa 100 pp«. 

(1) Cltoaup level* baaed oa analytical dtttetioa liaita have btta coo- * 
oidtrtd. Ia reolityt the cltoaup objective bteofett the liait of 
dtttetioa of the analytical fetched, thuo tht eltoaup objective btcofeta 
aon°detectable '(cltoaup to pristine conditions). Thio eppreoeh ia 
undesirable by itself bteouat tht liait of dtttetioa of eaolyticol 
•tthoda ia e feoviag torgtt. Currtat trtada ia taviroaotatol 
eaolyticol eheaistry iadicott that dtttetioa lioito will coetiaut to 
dtertoat to ltvtla that art btlov theat of taviroafetatol or public 
health coeetra. This approach io further cooplieattd by tht face that 
ia feoay instances the fetched dtttetioa licit io influenced by the 
aoturt of the ootris aad tht prtotact of other interfering eeapouada. 

beveloping a cltoaup objective bootd oa fettbod dtttetioa liaita cca 
oaly bt applied to aethropogtaic coapouada. , If applied to coapouada 
which occur naturally, tbt cltoaup objective could bt veil btlov the 
ltvtla aoroolly fouad ia the taviroaatat. 

(C) Hah oeaeaacent tthodoloty -baa btta ootd to oatcblioh cltoaup 
objeetivto. The u.se of riak asseasceat io coofeoa to otoadord aad/er 
criteria atttiag. Tht Voter freliciaory Protective Concentration 
Liaita cad Bteofeatadtd Wozicuc Coatoaieoat it vela art boatd oa riak 
aaataaatat feetbodolpgiea which tatiaatt tbt rieko free corciaogtaa aad 
•oeearciaogtat ia driakiag water. Ia the caot of carciaogtao, it io 
assuced that ao thrtahold tziata btlov which caaetr data cot develop. 
Thua, tzpoourt to any. dote rtgardltao of bow acall, rtaulta ia a . 
cancer rick. Tor ooocarcioogena, OB tbt other band, a thrtahold 
tziata btlov dtieli ao rtaponat ia obatrvtd. Thua a "cafe" deat 
tziata. The ouobtra developed for riak booed ataadordo/crittria range 



fret tub part* par killlosi (carcinogens) to kutdrtdi of porta par 
million*(ooa-careiaogens). 

ft auit be noted that the ose of' the rlak aiteiiMBt approach requires 
tbit at exposure pathway ha defined io taroa of the frequency and 
duration of ozpoaura ond that • auitahla toxicology database osiata 
for tha chenieal of eoncaro. to tha absence of oithar of thtaaf tha 
riik aaaaaaoaot approach eaooot ha applied correctly. Where tharo ia 
uncertainty regarding tha route or extent of exposure, tha risk 
aaaaaaoaot will raflact thaaa oeeartaiotioa. t 
ft ganarai, conservati a arorat eaat ozpoaura aeaoarioa ora used io 
developing riah haaad ataodarda or criteria. Unfortunately, rati Ufa 
azpoauraa nay ha quite diffaraot thao thoaa oaad to develop. tha riah 
haaad number. Thut o riah haaad ouohar oay "overproteet" tha 
iodividuala haiog exposed. This can ha oaoidad hy developing 
aituatioo specific risk haaad cleanup criteria or hy developing a 
rioga of ozpoaura aeaoarioa which cao ha selectively oppliad to 
specific aituatiooa. Tha ooat conservative approach (cod tha least 
tioa cooauoiog) ia to uae reasonable worst case ozpoaura aeaoarioa to 
protect tha ooat aaoaitiva individual likely to ha exposed. 

(D) Cheuical clastf elaanuo objectives haaa haao oat for claaaaa of 
coopouoda. Cleanup objectives which have haao established for a claaa 
of eoopouode are used aa a aurrogate or aetioo lavaI to iodicata if a 
cloaar look at tha individual. chaoical a coopriaiog the realdue ia 
warranted. 

(11) Application of Claaouo Approaches io WJPfT Prozrtns. 

toil cleanup laaala have heeo developed based oo anticipated background or 
riah assessment. to general( the Department attempts to establish a aoil 
cleanup level that: 

- protects human health froo direct contact 
- protects groundwater froo degradation due to leaching 

protects ourface water (in aituationi when oigration of 
contaninated aoil to aurfaee water ia a possibility). 

The Department has also aatahliahad surrogate or alarm levels for classes 
of coopouoda. These surrogates are usually conservatively aet to aerve as 
an indicator or "red flag" to feint the need for further attention. Thia 
approach allows staff not trained in toxicology to determine when the 
acaistanee of a tosleotoglst/eevireooental chemist ia weeded. In general, 
aurrogate levels are mot cleaoup numbers, hut they could he in certain 
situations. 

* 
(A) Inoreanie eonnounda Cleanup levels for metala have heeo established 

based on expected background concentrations io Dew Jersey colls. The 
cleaoup objectives are generally to 1 to 3 times background depending 
•o the raoge of cooeentratioo observed and toxicity. Table 1 
summarises tew Jersey background, Doited States background and ceil 
cleanup objectives. Some of the cleanup objectives were proposed hy 



BCkA. applicants cad have been accepted bp the Departvent in BCBA 
cleanups. The cleanup objectives applied at a apeeifie aite eiy be 
different then those liated is Table 1 depeodiag on aite apeeifie 
factors. Tbeee ezeeptiene Ootually allow higher levels Co reoain on 
aite. Tbeae aituatiena include (1) if inforaation eriata to iadieate 
the aoil background onaite ia different than waluea liated ia the 
Tablet (2) cootasieation froa other aeureea ia sutpeeted (especially 
lead oa a aite aear highways), (3) a contaaiaatioa problev is area 
vide and (4) encapaulation ia ineluded aa part of the cleanup pica. 

(f) Ortanic cootauinanta - Cleanup levela for iadiwidual organie eovpouada 
have been developed baaed oa r ik assessment oethodologiea. A vorat 
caae aoil ingestion vodel ia aaed to calculate aa acceptable aoil 
contaainant level (ASCI) to protect individuate froo direct coataet 
and a aiaple tranaport to groundwater vodel ia aaed to calculate an 
ASCI to proteet groundwater quality. The ASCls are then coopered to 
analptieal oethod detection liaita to determine if the calculated 
concentration can be measured aceuratelp. If the^risk baaed criterion 
ia below the vethed detection limit, the vet bod detection limit 
becoaea the cleanup objective. 

Tbie latter approach baa been aaed bp the dew Jeraep division of lasardous 
Site Mitigation (pBSM) to develop aa acceptable aoil coataaiaaat level for. 
PCBa baaed oa direct coataet. (Tranaport to groundwater was considered 
insignificant sinee FCBs bind atronglp to ceils.) A rilk assessment 
utilising a pica and inhalation of aoil scenario indicated that Individuals 
could be eipoaed to soils contaainated vith 274 ppb of FCBs without 
exceeding a one-io-a-million lifetime caneer risk due to tbia exposure. 
The linit of detection of FCBs ia soil using current analptieal vethoda ia 
3.9 ppo. Ie reality 5 ppo or above can be detected vith confidence. Thus 
the acceptable aoil contaainant level (baaed on analptieal vethoda) ia 5 
ppo. In aituatiena where the potential for children to cove ia coataet 
vith aoila ia great (ie., parka, achoolparda, residential areas) 5 ppo ia 
oot adequate to protect health and a cleanup objective of 1 ppo should be 
considered, in spite of the inherent oncertaintp vith regard to 
quantitation. 

This risk approach baa been enbodied in a doeuvent entitled Calculation of 
Cleanup Levela for Contaminated foils, recently prepared by MSM. The 
approach outlined in the docuoeat ia coopesed of two steps (A) selection of 
cbeoicals of concern and (B) calculation of acceptable aoil contaoinant 
levela to protect individuals froo direct contact and to protect 
groundwater and surfaee vater quality. The approach baa been used to rank 
and calculate acceptable aoil contaminant levels for 21 covpounda which 
inelude FCBs, chlorinated solvents, noncblorinated solvents, phenols, 
polyeylicarooatic bydrscarbona, and phchelates. This spprsaeb vaa 
developed in-bouae and baa not gone through an asternal peer review. WW 
ia finalising a request for proposal to 'hire a consultant Bo review, 
critique and refine the approach developed by MfN. 



Burroiate or action levele have been developed for volatile orgaoics, 
bat# uutril extractablea nd pttrelfin hydrotirko#! aa ahovn Mlow. 

Volatile Orgaoica 1 PP® 
Bate Beotrala 10 ppa 
Petroleua Bydrocarbona 100 ppa 

Cheaical Claaa Cleanup Obiectivea have barn oat for »*tr®l*u® 
hydrocarbons at 100 ppa. IThie war aeauaed to bt industrial 
background".) The actual toil cleanup auaber will wary depending on 
the cheaieal eenatituenta preaent in the petroleua residue. Levels 
greater than 100 ppa aay be acceptable if the reaidue la coapriaed 
aainly of toluene or syleoea while a l».el leaa than 100 ppa aay be 
warranted if the reaidue ia coapriaed ooatly of benaene and/or the 
carcinogenic polynuclear aroaatie hydrocarbena. 
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Hftal I.J. O.t. Cliiwf Tina aWn 
Background lack(round . Objaetita RJ Background 

Arsenic X. - / • A 
Codniun 

I.A. 
JUf, 
1.0 - 4.0 

1.1 - H.T/vjJ 

0.01 - l.Oppo 

20 m 
Iwi 

B.A. r 
Ckronivn 9.0 - 41 1 - 1,900 100 |f* 2 
Copper 0.9 - 93.4 2 - 200 170 9 

Cyanide I.A. 0.09 12* I.A. 
Uod 1.0 - 110 2 - 200 290 - 1000* 1-2 
Mercury I.A. 0.01 - 4.4 1 ••A. 
•ickol 11.1 - 16.5 • • 990 100 t 
toIonian b.oi - 4* 0.01 - 9.0 4 1 
Silver ' I.A. 0.01 - 9 9 I.A. 

line A.s - m 10 - 9000 990 2 

o. Rata frem Itaphaa Toth or lorry lotto, Cook Collage, Butgers 
, Oninaraity., ^ , # . , . 

• %>* J(i1* r' • i' • 
Q /f. Agricultural aolla in I.J. 

* Suggested By • consultant on on BC1A noso. 
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